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Tha rr.ataX axkaxcio i n t e r a c t i o n a t u u i ^ i r a r a ^ n c t ya t 
baai pa id anou^h a t t a r . t i e r oua to tna cor^xax s t r u c t u r e s c i 
axkaxcias and d i i r l c u x t y in i s o l a t i n g tha corr.i.X3xes in pure 
s t a t e . 
Th* work d a s c r i i ^ d in thi;> t h a s i s i s concarrad with tho 
s t u d i e s on trtistax Cv.rri£..X'3xas with Si'V^rw axK&*oi<.-3* This ; i-^ce 
of research work l.wciVM ir v-astiycitiens c a r r l a d cut to ^xi-icr-a 
fcurthar, th-* d«3V3xcj>lr.v branch ot coorair r»tion ctusrriatry a-ssc-
c i a t a u w*th tha IT. a tax n a t u r a l product ccoafxax -%s. This cons i s t s 
or cosnpriJinc. rcturaxxy ©ccurr i rc coir^xax n i t royaroua ccrrj.ound 
c*. vegatabxa c-rivl* Known a3 axk«sxoicu iu«y era iriuxtldentata 
.aving aavs re l iunc tienc-x rcu^a &.j are i~*sax coordina t ing 
at, a n t s . 
iha ur&sjnt t h e s i s asc r ibes t he i n t e r a c t i o n c t t r t c i i . . 1 , 
:.lcotin<3« s t ryc i in in j , quinaioina , ocdalnaand $«,hedrir a with 
va r ious nnatax ior .3 . Ttv> i l i s t ch<sjt»r daals * i t h tha syn thes i s 
and c h a r a c t e r i s a t i o n or tn-a corooXaxes o i brucine* tha d i c r . d 
with n ico t ine* t h i r d with strychnin®, tour th with duit.<udina 
r l c t h with codaina and a t i«nd ix with aphadrine aid c e r t a i n matal 
iona . 
V 
Brucire Com&laxaa.i The var ious meta l iona l i k e Mn , Co*2 , 
K i * 2 . CU*2 . 2 * * 2 , AQ*. Cd* 2 , S n * 2 , a b * 3 . Au* 3 . H g ' 3 and P b 4 2 
w«r« made to r e a c t with brucir.3. The complexes wgra dr i ed in 
vacuo and subjec ted to ai.air.,»ntaA analyse* tor carbon» hydro yen 
r. i trcgen and c i u o r i n e , t*hich gave the ioxxowing formulae tor tne 
complexes 
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The magnetic suace^t ib i i . i t> 01 the c o b a l t ccrr£.iex was 
c a l c u l a t e d 1 .93 B.M., the vau.ua i c r a s i n g l e unpaired e l ec t ron 
en t,he spin oniy tcnuuia . 
3 
Xha rroxar ccrductar.cas o f tha eoaplaxes a t 10"T«i 
d i l u t i o n i n the d lna thy l s u l f o x i d e a r t in range o f 7 . 5 6 - 4 2 . 0 0 
- 1 2 - 1 
ohai on moia • This re*nya 4a ootnp« t i b i a with non and 111 
eiactroiytas. 
ihe i . r . spactruis ©i the conplaxas hava fcaari d i scusaad . 
Tha &03L Important bfj-.d i s l Ct occurs i n tha ra t ion 1652 OR 
and i s a h i t tad to tha
 xow-r traquancy• Xha f r a c u e i c i a s of 
e t h e r groups xika in«4rt ©xygar. of c y c l i c atnvr , n l trouan of 
pyrrocoi.ir:a ririv arid tCH group rtanain unaxtared. I t i s , 
t h e r a t o r e , corexuaad that c cord lna t ior occurs through acyxazcx-a 
g r o u * (I CO) . 
Kjcot ina Comf, ^exfrf, i T h a axoroantai analyses o f con, x ivos of ;«i , 
Vo* 2 . « n * 2 , Fa* 3 , M * 2 , Cu+ 2 . Cd*2 , Sb* 3 , B i * 3 and UoJ2 with 
n i c o t i n e snow tha fexxowiny compos i t ion . 
C20 H2fe A A C A 3 * 4 
C20 H2b K 4 ° S S V 
C20 H28 C 1 2 H n *4 
C 20 H2fc C i 3 » • *4 
C20 H2b C i 2 *4 h i 
C20 H2fc C 1 2 <* *4 
C20 M2fe <* N6 °6 
C2G H2e C d l 2 * 4 
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C
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The woiar conduct-sncsa or those CC«H l a x a s in dimethyl 
s u l f o x i d e a t l o " > concentrat ion f a i l in tha range o . fc4-5.04 
• 1 2 —1 
chw crc mole *».ich s i ^ i t i e a t h a i r b-aing r .on-e i ec trcxy ted . 
i t i s , in r a i o u , concluded th«t c h l o r i d e s are present lr .s iue 
t h j ccordir c t ion sphere . 
Xhsj r .on-trars i t ier . m<3t«x ^*x# Cd, Sb, arid Bi) ard 
urar-yi ccmi *.••:? yaa Wtsta diainacn^cic. Tha coft^lax.'S o i vanadyl 
(12) ard coppjt HI) have s i n g l e unpaired a i e c t r c n s and t h e i r 
magnetic roomants c i 1.67 ard 1.51 B.M. axe l i t t x a l ewjr than 
tha expacted 3pin or xy v«iu<2 o i 1 .73 !>•*•.. M c k e i t i l ) i s e x -
pected -o have a Value ot 2.fe2 » .H. ard ch«a rrsav^notic rcetnant 
c t the h i tMCo)
 2 i-i.- ccrj l e x i s 2 .74 fe.fc. Iha magnetic nomants 
o t Mn H i ) and kts {III) ccssplaxas axe 4 .93 at d 4 .45 b,M. which 
are unexpectedly Quits low. fconneiiy t h l 3 i s expacted to t a 
!»#92 b.Ki. tor & unpaired e l e c t r o n s . 
The i . r . s p e c t r e o t tn« cemjlexes nave baan d iacussad . 
The rroat important band at 1315 (S ) in n i c o t i n e which i s due 
to the C& o t t e r t i a r y nitree,an, go3S down In tha i n t e n s i t y and 
irequency ar.d seems to play par t in c o o r d i n a t i o n . Ihe n i c o t i n e 
r 
o u s t tnar^to te toe ac t ing as • b l d a n t a t e . 
s t rychn in* CoiPtlaxMt The a.ke*antai. anao.yaea o i tha co»f-
iaxaa o i tnatal i o n s j.lfce Vo* 2 , C r 4 3 , Mn4 2 , s r . 4 2 , Sb* 3 , OS 4 4 , 
It*4, f t * 2 , Hg*2, Pb* 2 and B i 4 3 wi th atcychnina show tha 
foimowing compos i t iona . 
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Th« molar conductances o i th^aa ccwplaxes in tha d i -
itathyi s u l f o x i d e a t lo~ M concantrat icn fa i i . i n tha range 
7-94 - 44 .7b ohm an* moi which s i ^ri l i a s t h e i r ba in9 ron-
ai.actroiyt.aa ( s e * d i s c u s s l c r cr C h v . t r I ) . 
c 
The FT.agnatic iriOiJieftts o t the f i a t l n u n group macsiS were 
observed and they were iound t c be dlacn a g n a t i c . 
The i . r . s p a c t r e or tna s t r y c h n i n e show naariy seventy 
paeka. rhj g r e a t e s t perturb erica l a saen in the carboryi 
s t r e t c h i n g which goea to the higher frequency up t o lis cm 
and h e t e r o c y c l i c C-*i a t r e t c h i n g g<H»e down fcy &-lo en" • 
mJ,q a id ing Ccn^.i^xea* Ih© ccn^iaxaa o t tha <4Uj.ftai.cuna with 
the ci 'uocldes o l *n 111) , Cd (II) , zb ( 111) , WL (111) ex.d 
nl tre - .a o t Hg (11) c^v-a tha £cimowing torwui.ae a t t a r subjac-
t in.j th-aro tc chenucat anatya^a io f carbon* hydrogen and 
n i t r o g e n , 
C20 Hlfe C X 2 **2 ^ 
C20 "l* C i 2 C d S 
C20 H lb C *3 < 2 ** 
C 2 0 H 1 6 ^ > 2 ° * 
C20 " i t B 1 C A 3 *2 
The molar conductances o t tfraa * ccn.j t axes ara between 
- 1 2 - 1 - 3 
fc,4 - 4 4 . 2 ohm cm no i in dimethyl aut lox lda e t 10 M, 
which i n d i c a t e s t h a t t h e s e com^lexas at® n o n ^ a i o c t r c t y t e . 
7 
In t h i s c a s e the only c o s i t i c n a v a i l a b l e l o r 
coord inat ion i s the h e t e r o c y c l i c n i t r o g e n . 
Codeine Coau laxaai The ej.ementai s n e i y s e s tor carbon, hydro-
gen and n i t r e . e n 01 the compl^xas o£ codeine wi th meta l i o n s 
l i k e Cd 11 and Bi ( I I I ) gave the roixewiny formulae tor these 
complexes . 
C36 H«0 C A2 C d h 2 °b 
C36 H40 B 1 C X3 < 2 ° * 
rn« i ^ i a r ccn-juci.ar.ces c i 10*" tf s e x u t i e n ara 19*06 aiu 
- 1 2 - 1 
32 .2 ohm on rr.ol tct cadmium aia bismuth complex r e s i a c -
t i v a i y showing th«sm t o ^e non<-3igctrci>tes* 
The i . r . spec t ra o t the con f l e x e s have ooan d i s c u s s e d . 
The i&ost important band i s CI- s t r e t c h i n g w?«lch occurs a t 
1325 cm" ; i t ui . ian-eara in the two cc«u .texea snowing thareb> 
that coord inat ion occurs through trie h e t e r o c y c l i c n i trogen 
atom* 
Schadrina ^omi-lffxaf» The e lementa l ana lyses i c r carbon, 
hydrogen and n i t r e en oi. the com£i»xe9 o t e thedr lne with metal 
i e n s l i k e Vo* 2 , Cr*3 , * n * 2 , Fa* 3 , Co*2 , M + 2 and UoJ2 have been 
e s t a b l i s h e d It 2 ( r e t a i l i.igand) r a t i o * 
The i . r * s p e c t r a naa been d i scusJed in d e t a i l . 
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^ Nearly e*l the K>olecui»s and ions that serve as 
l igand, possess , as a ccirrcn ci teract^rist lc , an unshared 
pair oi. i l a c t c c n s . The bondir g -t rcpartl ?» cf such lone 
pair are. Indeed, trie s tart ing point tor a i l treatment a of 
valence problem of cccrdir t ion compounds. Although coordi-
nation cctupounds are of particular importances in chen i s try 
of trans i t ion elements, they play a s ign i f i cant rc ie in 
chaiDlstry cf a i l eiensants having aiectrcj.odit.ive nature, that 
i s , aun^nts which ferns ion or cc-nr.j.cund ,m *nich thay are 
i i ^ c t r c p h i i i c aid hare© eatable cf circling donor molecules. 
The elactrci i c struct*. *<s o i r i t r c o r. atcr in i t s ground 
2 2 3 
s t a t e i3 i > 2- 2p with thria 2g. «i«ctr<.r.s di.stri-.jut-.3 a a*: erg 
j x, py ana pa orbi ta i with spin.* unpaii-ja. l i r... v,en rctfxs an 
exceedingly iar.-e rur.br ct ccn| curds, moat o± wnich are tc 
ha cor.uidered organic roch-r th&r inorvenlc. In i ta cur^ound, 
i.itro^en i s oca ot the abcet e lectronegat ive element. The 
nitrogen atom h«s rive vaiance electrons* and the correlated 
o c t e t can be achieved in 3*\aral ways by electron gain to 
forir the nitride* forminsi electron pair bonds, fortring e iec~ 
tron i « i r bond with electron gain, forning electron pair bonds 
with e lectron l o s s , by fai lure to achieve oc te t end by valence 
of n i trogen. In a i* r i trc v en coiDjounJs wh^re the atom forms 
twe cr three bonds, thj-«a rartdin, re *i act iv j iy , two cr cne pair 
of ror bonding exectrena* axso caixad lone ( a l e of e-tactton. 
In recant years considerable in teres t has baen shown in 
nitrogen containing xiyands. Among large number ot natruai 
products belonging to A,icj.ogical sy stairs, tha protein, amino-
acii-i an i aike.tolds ax a icund to foro an e i i i c i e n t group of 
Uganda having high a i i i n i t y towards matala c a t i o n s . The 
i n t e r e s t has baa? shown mota bacausa o t prasenc* ot soma power-
ful coordinating groups praa^nt in thaae compounds and absence) 
c t 3on>9 3i ; c i t i c ^ ro^attias in othar natural products.^ 
The elaboration ot aika-tolds i s not xoc&iizad in cartain 
s p e c i f i c organs but appears to ba character i s t i c c . a l l organs 
although i t Riat ba emphasised that not a A* organs ot any cna 
snecias possess such functions, t o t e worthy arr.or.gjt organs 
which ar<i devoid c i aika.tGi.3a a t - tha seeds ot tha tobacco 
plant and tha o^iuti poppy* /.itnough tha seeds ot thaae plants 
do not stora jetectabia quantit ies ox alkaloid yat on garui-
nation aikaxcius ara to ba iound in tha vary young seed l ings , 
while l oca l i sa t ion ot tha axkaiolds in various organs does not 
appaar to occur in tha annuals yat th-.-ra i s a rrarkad fluctua-
t ion of a lkaloid con tan t in a i l organs throughout tha growing 
saason. Comparatively l i t t l a intarast has been displeyad In 
tha past In tha alkaloids as const l tuants of tha plants that 
produce theau Taking into account tha extremely varlad » o l e -
cular 3truetur^ that ata included under tha general heading ot 
<J 
e l k e i o l d s , i t 18 improbable that the behavior ot a i l w i l l be 
a l ike in various spec ies that troauce then, 
Much work has been done in determining d e t a i l s of the 
pharmacological ac t iv i ty of the many new a lka lo lde . Al l the 
hemlock alkaloids are posonousr they produce paralys i s of 
the motor nerve terminations and stimulation Zoxxovid by the 
centra l nervous system* Atropine us*d in medicine to cause 
d i l a t i o n or the pupil of eyes , i s a l so us ad in conditions 
where paralys i s or parasympathetic nervous ac t iv i ty i s des ired. 
Tropococaine produces loca l anaesthesia more rapidly and for 
the shorter period. Korphlne and codeine in comparatively 
smai.1 doses produces l i g h t s l e e p , strychnine i s highly poiso-
nous # in poisonous dosas i t acts principal ly on the spinal 
cord, causing excess ive ref lex l r r i t a b i l i t y , which resu l t s in 
tetanus in which a l l muscles of the body are involved. In 
medicine strychnine i s chief ly us jd as a tomlx because of i t s 
b i t t e r t a s t e , and to a certain extent because of i t s l oca l 
action on digest ive organs. Yohimbine lovers blood pressure. 
Increases the depth end frequency of respiratory moments and 
in tox ic dosee paralyses resp irat ion . The cinchona alkaloids 
are of spec ia l i n t e r e s t a* items in chemotherapy because they 
can be modified in structure in numerous way* sod the e f fac te of 
s t ructura l change cm paarmenological action* potency ae a n t l -
malaria agent can be t e s t e d b i o l o g i c a l l y . Smetlne, a powerful 
•ametic i s sc«r<etii»~s usad fci treating amoebic tfyaantgry. 
In ifcfcO Koning suggested that ax/axoias should bo 
defined as naturally occurring organic b&sas wnich certain a 
pyridine r ing, t h i s def in i t ion , how-jver embrace only a 
l imited number of compounds* and so th<st hi* definition was 
trodifiad a l i t t^a l tar by i~ a don burg who *xo^osad to define 
a lkalo ids as natural | i a n t ccrojound having a basic character 
ard containing at la&st era nitrogen atere in tha heterocycl ic 
r ing . His def ini t ion axcu»das a i l synthetic compound ard «1A 
compound obtained irom at-in)ai. sources . Evan to-day i t i s 
s t i » ditf icuAt to define an alKaicid. 
The nomenclature c ; individual ainaiold has net bean 
sy^txmatizad, for historic^* ra&sons and Ljcau.,,3 cr comi loxity 
of tha structure involved. ,\ great rcary eiktuoida hc.va 
received ramis from those ot plants as papaverine, by dr as t i r e , 
berberine; a raw ara r.ared trom thair physiological action* 
as «Mwrphii*e, narcotir.9, porphyroxlne, only one p e l l e t i e r i n e 
has been named Cor a chemist who ues discoverer of emetine 
(1617), co lchic ine (1419)* brucine (1620). quinine (1620), 
curchonlne (1620), strychnine (1620) ceeffjtine (1621). thebaine 
(1635) and inc identa l ly a l so chlorophyl l . The naroes of 
pr inc ipa l a lkaloid with a pref ix or s u f f i x are often applied 
to the minor alkaloids found in the S S M p lant . I t i s cus to-
mary to designete lsorraric naw based with such pref ix such as 
o 
i » o , paeudo, al^opseudc, neo, api cr with Greek l e t t e r or 
occasional ly with a s u f i i x Keener l e t t e r . 
The outli i .a o£ c l a s s i f i c a t i o n made by dif ferent 
s c i e n t i s t s i s u i t e d i f ferent , frentiey c l a s s i f i e d as followsi 
Pyrrol idine group* pyridine group, Isopuinolire group, 
u i i n o i i r e group and indole group. 
Xhe pyrrolidine group baaical^y contain pyrrolidine 
rin< 
*V , cH t 
This group contains 
(A) Hygine Group» 
L M JcH10ocH3 
i 
(&> Tropana QrcA^^t 
"£ c^ 
CO 
2. M«1DU*E, GMCUi i 
H«r* b a s i c r ing ayatar. l a p y r i d i n e and pyparldina, 
Fyparldlna 
(A> 3VnUs .kit.aU jJJi.a-^tUYra^yat-A^fl^ ^^sLULa 
H 
CHtCMzCH3 
IB) trfrtniU ftUaiffitti* 
*U£ CH-,^ 
(C) *£&*&* Id .IB .thfftt ,!Mfr9MMBl 
(a) i-upinir.a 4b) Cy«tlalK« 
t ° ) tQbftcco A j k a ^ ^ d . a .v«« n l c o t i n a 
S ^ We. 
/V 
3 . ISC'JJXfcOLXNG GKUIFi 
T h i s c o n t a i n s b a s i c r i n g i s o q u I n d i r a 
Tatrahy J r o i a c q u i n c x i n a I sor ju iro i i f ta 
4 . fiCHFttlZxS GitC'UE't 
K.ariy o<. t h e t a c i v worKera s a i . s j d a c^osa r « i . a t i o n s r i ^ 
catwe-ar mor^hira , coda i r e arvu th^ba ina 
o 
5 . \)UQL.1*£ GtfOJt; 
This c o n t a i n s b a s i c ring qu inc l lna 
Culncl ina 
(A) furoqulno i i ra a . y . , dictamt.ina 
(£) Ayostura a .g .« cua^arina 
(C) Cinchona a .y .# quir ina end c inchonina . 
8 . IMJC*.£ c;*CUt » 
Bas ic riri'j sy statu i s i n d o l e 
(A) Ergot Alka lo id e . g . , ^ryct ina 
(B) Hartnaia Axkaioid a . y . , Harinina 
(C) Yohimbine »ikai.oid a . y . , Yohircbina 
(u) strychnoa A^kaioid e . g . , Strychnina and Brucina. 
Thara ara o t h r groups wnicn are dascribad in o thar 
p u b l i c a t i o n s . Xha irriortant gicup o i ai.kai.cias conta in ing tha 
I n d o l e nuc leus ran gas in ccnpiax i ty t r o * such a imp l a aubatancas 
as hypaphorlna, tha mathy i -bata ins o i tryptophan, to cootf. I l e a tad 
s t r u c t u r e o t yohimbine) and s t r y c h n i n a . Probably a l l thasa 
a l k a l o i d s hava as the parart aubstanca tha a r i r o a c i d t r y p t o -
^har , a bui idlni , u n i t tn.it a^paars t c ba of graat imjortanoa 
u 
ir. the synthesis of both plant and animals• strychnine and 
Brucine two alkaloid, wiiich have ccwjoaltion C21H22C2K2 * n d 
C23H2tt°4K2 a r a • * t x « c t * d front strychnos nux vomica* togatbar 
with t>asa <?C and y3 cclumbrine C22H24CV'2* strychno» alka-
l o i d s present a structural problem ot such cotnpiaxlty that 
cMy tha s a l i e n t features can be mantionad. 
,•, systematic study c t infra red absorption 3pactre of 
5 
«^K4icld3 waa Li rat retort jd by ftarison and others • Thay 
measured the infra red c£ iorty aav^r. ai.kai.olds in d i lute 
C » Ci a s o lu t ion , ihjy reported the appearance ot strong band 
in tha region. 36 25-3540 en" with an a^  paraet moiacuiar 
ex t inc t ion coe f f i c i en t 30-160. This band was designated for 
the praa-srea ot hydroxy! group. Irrir.c <*rc.u{. j.r-.^ent in an 
indole nucleus, secondary «jrido group product a aherp band ir 
region 34&0-344G en* with an apparent ext inct ion coe f f i c i en t 
of lOO— 210. Howavsr, when the arc in© group i s present in 
plpertdine ring tha absorption i s much weaker, but may be 
observed at lncraasad path length. The presence of carboxy-
11c group in an alkaloid has been detected in tha region 
1760*1620 en* • Phenyl ring and aromatic nitrogen in the 
a lka lo id have beer found to give absorption band in tha 
regions 1640-16O0 en*1 and 1600-1S00 c» respec t ive ly . The 
presence of ter t iary end secondary nitrogen in heterocycl ic 
erceiatlc ring system or l e s s eoenoniy In a l iphat ic ring system 
in alkaloids made th«ir capable of acting a p e t e r t i a i coordina-
t ing xiyand tor ma te^specialAy^ those belonging to trans i t ion 
metals , rhe s tudies ar« not numerous apparently due to tho 
complex structura o£ more than one coordination s i t e s in irost 
cf thosa compounds. 
In racant years vary l i t t l e in t eres t has been (a id on 
the trotal-ai.Kai.oids co*}lex*»8. David studied pciaro^raphlcally 
the coordination of Hn (1X1) and Mn (IX) with porphyrin. 
7 
Kamaikar prepared cyano cadmiutr compound complexes o i alka-
l o i d . Cadmium cyanide was f repared by adainy MO* in 10% so lu -
t ion o i CdSC. adjusting pH 7 . Tha compiax was obtained by 
mixing roatal cyanida to a lkaloids , i t was ttian washed, Ihe 
a lkalo id was detected by t i t ra t ion or by aiAicotur.gstata. lha 
cadmium cyanohydrate coRiiexaa w^re termed, with s t r y c h n i a 
dacemposad at 276 C, sparteine dt»ccn.Loaad 302 C, brucine 
decomposed 290°C; tha other complexes corned were nicot ine 
decomposed 236°C, emetine decomposed 255°C, pilocarpine, m. 
113 C. Prasad end khandelwal i s o l a t e d eemplex with t l t a -
mlum tetrachloride end pip*rldine, compound was amorphous i n -
so luble in organic sclvant and decomposed on heating or on 
o 
contact with water. Prasad and sr lvestava announced the i s o -
l a t i o n of complexes o i V(iv) with alkaloids i lka nicotine* 
aulnol lne end l soqulnol lne . The complexes were supposed to be 
addition product. 
Veronese and Oeseiic studied the nicot ine complexes 
with n^tai ions l ike Hg*2, Zn*2 and Cd*2 (Ci~ and CAC") to 
give the crystaixine ccnr^i.«xe3. The complaxas of Hg were 
colored* max t ing poirt wera recorded, uesai ic a t e l pre-
pared acr« complex compound :©£ nlcot lno and studied the ir 
pharmacological, ac t ion . Thay obtained compiaxes of Cu in 
puna cryata l l ina form, Cu*nlcotine gert ia inata , Cu-nlcotlna 
t<-acetyi-4-»nltrcanthranilate, Cu-nicotlne i>er>aidina-2« 
2* d l su l fosa te , Cu-nicotlna 1-C1~2 naphtho«t«, Cu-nicotine 
p-amin© s a l i c y l a t e , Cu-nicotine t-acatyx amino s a l i c y l a t e and 
a serlaa of crystalxina aalta o l n icot ine with arcana t i c aclda 
and nitropharoia arid thair comj. iaxeo with Cu s a l t s prepared 
and then inaocticiciai act iv i ty have been studied, A sarins or 
com^xaxas ot metal s a l t ar.d tha a lke lc id quirlna, quir.ldird and 
circhorine with CoCl. and CuCi, were prepared. Addition of 
CuCl, in acetone yie lded quinine cuCx2.2H_c, qulnldlne CuCl.. 
3H_C, cinchonine CuCl,.H G. Dropwise addition of an acetone 
so lu t ion of CeCl, t o quinine, qulnidina and ci i chonlna y ie lded 
quinine (CoCig)2* quinine (CoClj) J.HJG* quinidina (CoClg)2.3Ha<> 
and (cinchonine)^ CoCl J having a higher a f f in i ty towards CeCi 
then CuCl. i s reported by Veacauta* and Jurea . 
Brown prepared ccapxexea of 9- tungstoberyl i le acid 
with cinchonine* quinine and brucine. Colorismtric determina-
t ion o l quinine* cinchonine. brucine end strychnine compound 
It 
with H.Crl ;CK)g war* n«Mur«d by Spacu at 574 m u . for 
qulnina and brucina cotr.^ cund i s 2H-Cr(3C*.)g. 3 aik. and for 
strychnina H3Cr(SCK)6<3 alk. i rausto 1 * studied the s t a b i l i t y 
constants o i s i l v e r cookiex with several ai.kai.oids. S i lver 
formed complexes with uinina, quiririt i ine, chinchonine and 
cinchorldlne of the typaa wHL, K4.. M2**2* ^3^1' M2iL* D l « » o c i * -
t ion constant of the H_,u * iors and ths s t a b i l i t y constants o i 
tha ccmpiaxis of general formula AgxH L war* detected by the 
y * 
peter tiotnatrie t i t r a t i o n at 20°C at an ionic strength o i O.lOOK 
WC, . Ih-j aikai.oiJs wsra diaaoivad as su i fata and made up the 
constant i on ic strength with WC,. Tnay considered tha apaclea 
»+. H\ * \ *.. * / . H^* 2 fcHL*2. H ^ n n * . » 1 «?. » ^ " ^ 
« n n n n + l n + i n 
- - 2 -
CH
 # SO. f C- . I t y i s ioed the s t a b i l i t y constant oi. tha pre-
dominant 3p«ci±3. Tha suabi l i ty o i tha ccui-i-ax-a did not 
evpraclabiy depend on tha conformation of tha a lka lo id . Although 
a neutral substance, coichlcina i s a highly tox ic nitrogenous 
plant product and glva character i s t i c a lkelo idal raactions with 
many of tha usual a lkaiolJai prec lp i tants , s t i l l i t s d i s soc ia -
t ion conatant h«s bast) measured by Weiae« fc i-ary and by 
Kolthoff2 . Tha la tar invest igator gives tha valuaa. K»4.5xlo"1 3 
(pk m 12.35) which i s in tha keeping with tha lack of pronouncad 
lf i b a s i c i t y . Aoeording to Schuhlar who mads potent loaatr lc asuraments «t tha antimony e lectrode, colchic ine has three) 
d i s soc ia t ion constant* nsmaly, pk 1.&, 7 .2 and 1 0 . 3 . 
« . W d . a c r i t * . n u ^ - r e t color „ . « « « P « c l F l -
tat lon reactions with co lch ic ine . Mercuric chloride gives a 
c i tron yellow pracipitat-e in acidic medium and Cdlj do as 
w i l l . Colchicine gives two complexes with auric chlor ide . 
Tha composition of ona of thaae 001 responds with that of tha 
chloroaurate* C22H25°6t * HCA* AuCl- was described by Clever, 
20 
Green 4. Tutin • Tha other obtained by using excess co lch l -
cina have formula (C22H2 5^ 6 *",HCA) A u C i 3 a* * i r 9 t noted by 
21 Hubler that colchic ine terms a crys ta lUna copper s a l t . 
10 
This was cbtaired by £alsai. in pur* form of microscopic quad-
r a t i c crys ta l that had tha composition required for tha formula 
22 
tC21H22c6 , ;^ 2°°* 5 u t , b * R*° fc ^hashadri reported tha organo-
marcury compounds of quii ina and clr.chonine. According to thasa 
workers a sui table combination ot quinine atd mercury may ba 
expactod to hav-3 the good features of rcarcury andi qulnlna com-
pounds. Tha jreparation of compounds formad by tha interact ion 
of HglfcC-)- and alkaloids such as codeine, quinine and brucine 
a t e . and measured the ir conduct iv i t ies with qulnaidlne and 
ReCl3 a paramagnetic ( aff • 1.2B.K) product Ra2 (CuldQCl^ has 
been reported by Ray2 • Crlova prepared thiocyenate complexes 
of Co* Zn and Hg from character i s t i c crys ta l prec ip i ta te with 
certa in indole alkaloids like* strychnine* Brucine and harmlna. 
2ft Posdnyakove studied opt ica l constant of chioromercurate end 
chloropelladatea of alkaloids l i k e hydraetirine, dlonine* 
cotanire , caef fe ine , aa l so i id ine and quinine. Chloromercurates 
and chloropaiiadatss of brucine w $^ studied in polarized l i y h t , 
s l z « , shape o i crys ta l , aig la o i ext inct ion and piec chrolem 
wart recorded. Attar removal from mcthar l iquor and drying the 
re fract ive index* double reerection and angle between the 
o p t i c a l axes of the crys ta l were s tudied. 
Kamalkar performed the s tudies on cyerocadmium comp-
lexes o i alkaloids arid organic L-3^3, s,; act rep ho tone try and 
radio crystallography. Xhe u l t r a v i o l e t absorption spectre of 
strychnine, sparteine, brucine, emetine, i.aiocarp«in<3, b e t a l n -
t a t r e s o i e , pii arazira and antipyrir.a was taken by the same 
27 
s c i e n t i s t . Wogl it Dafaraensal were able to pxepare a crya-
t<*lllne product* sciubia ir H^o, EtCH and KeOH which i s 
obtained by cotr.bir.iny molacultsr proportion ot cjuir ln*a HC1 on J 
AgCl- in CHCi- so lu t ion , * r© Juct containing 2-4 n-cmr pro-
portion of quinine to 1 mo la ot AaCl. may also be prepared* 
Culnine or quinidine and AsF- may be u»;ed a l ternat ive ly to 
produce slmil . r compounds. The products are su i tab le tor use 
through intarvenoua or intermuscular Inject ions to combat blood 
p a r a s i t e s . Regenbogen 4b Schoorl* announced the formation of 
complex with ceeffe ine and s a l i c y l i c acid In molecular proper* 
t lon to form a eu tec t l c m. 137° . The melting point I s not 
changed by recry j ta l i i ra t ion from water or CHC1-. but crysta-
l l i s a t i o n fror BtOH causas a cleavage In the separation of 
components. 
l o 
29 £accor,i a t u d i s d t h j nv.it.al comji^x^a o f n i c o t i n i c 
a c i d and tha.ir a a r i v a t i v a with Co, M , Cu, wn ana d i scussad 
t h a i r raAat ivj s t a b i l i t i e s or th« b a s i s o t t h e i r s t r u c t u r e . 
M c o t i r i c a c i d (I) fcrr. a cemj laxas of tha gartarai ty(*« M(I) _. 
J I H C (where n » o# 2* 4) in ac i l i e s c i u t i c n . Thair s t a b i l i t y 
i s a t t r i b u t e d t o complex fc orat ion oc tha typa (A) 
t y j . a i A) 
Ethyl n l c c t i n a t a (II) ax.d MC1_ tern- wsj.1 c r y s t a l l i n e 
cowj.iaxas of tha type tfCi_ ( 1 1 ) . tor which s t r u c t u r e (E) 13 
j ostuA.-tad 
M 
o 
\V 
typa (B) . 
cL 
•Sb 
J 
Nicot inamide ( I I I ) y i e l d s cctnpieaas of the typa> * C 1 , ( I I I ) _ 
af * 
(M • Cu, Hn) ar.d « C i 2 ( I I I ) _.6H C IM - M & Co) . Tha g r e a t e r 
s t a i - l l l t y of r.icotir. amide cctrtf l axas as compared t o e t h y l 
n l c o t l n a t e coirj laxas I s a t t r i b u t e d to s t r u c t u r e C(*i » X) 
which 13 ai.*o assumed lor tha complexes o i r«icotlni i . lde(IV) 
wi th MnCA- o i genere l type HCigUV)
 2 # 2 H 2 o . 
The coiRfOurui of KnCl-lIV) (M - Cu, Hi) hava four c o -
o r d i n a t e bonds t o cha lour hecoronitrogan atom,; wharoas those 
o f CoCJL-(lV) hava a coro^iax c a t i o n s t r u c t u r e C (R • i?h) with 
two molecu les of IV in othar s p h e r e s . A i l thesa complexes 
hava s i x membared coordinat ion r i n g , A s t a i n i n g mathod for 
da t a c t i o n of imi t iao i . e s i r c * u J i r g h l s t i d i n a c o n t e l r l n g ccetpound 
I s d e v e l o p e d by Thomas a t a l » l» basad on tha treatment o f 
deve loped high v o l t a . e paper e lectrograms o r paper chronato-
g r e M wi th brotnophenol b l u e , i h e e lec trograms o r chrcetatograiD 
a t t a r dyaing i s f i x a d in fiuOH erd cce^ lexed with HgCi and 
subsequent ly s t a i n e d . 
Prasad* Qarg fc Kaddy t r a i ar^d COWL, l axas with ir . tar-
a c t i o n of CoCl_ and h e t e r o c y c l i c basas and t a r t i a r y e v l n e s . 
The reagents and compounds MIW aehydr&tad c-r.a d i s t i l l e d 
before u s s . ir a l l s ixtaen casas, a d i lute solut ion of amine 
or heterocycl ic Laaas ir. ethyl acetate was add?d to CoCl2 
aoiutlcn lr absolute e thy l alcohol with constant shading t i l l 
t !« i reci pi ta t ion was correlate. All coroplixas war* found 
colored and insoluble in organic solvent but soluble in acids* 
The ©Ltact of various i--awis acids on :.ne opt i ca l 
rotatory powar c£ nicot ine was studied in dimetnyi to rm amide 
by Tomita e t a l . Th* opt ica l rototior. c i n l co t i r* was 
ar creased by tha action o i .t^ osst c£ cn~3 Lewis ac ids . The 
s p e c i f i c rotation OE nicot ine ard -hat ccoraii a 3d tc a lawis 
acid dacraaaes a^on^ the aecjuence rAx-l^y - i n c i ^ i o c i ^ Ail^ 
FeCl 3 ) Ai.Br. > AiCi3> riCi V> 2n-"i ^H^ci ^/CdCi anono. various 
nvata* ha*ids. 
33 3cagi larlni prepared addition compounds between 
haj.Idas o i t in ana t l ta t iw with soma ai.ktu.olda. A cc*d 
saturated solution of snCl. in CHCi- was traatad gradually 
with a cold saturated solution of caeffe lne in CHCi. and gave 
a white c r y s t a l l i n e prec ip i tate of addition compound 4snCl. . 
3CfcH h.Oj-CHCl-, A solut ion of SnBr_ treated s imi lar ly gave 
2SnBr4.3CfcH1K.o2.3CHClj as yellow p r e c i p i t a t e . An i n s u f f i -
c i e n t awount of a solut ion of Snl 4 *° CHBr^ was added to the 
so lut ion ot hexawethyienetetremlne In CHBr, and gave • yellow 
c r y s t a l l i n e prec ipi tate o i snl^.ac^H.j^^.SCH&r-. A cold 
concentra ted aci.uti.on o t SnI . ir. c a e r . was added dropwiaa t o a 
s o l u t i o n of hexaj&ethylenetetrapilne which have a dark v i o i e t 
p r e c i p i t a t e o f s n l ^ • &CgH JN^.bH o . A tU±**te s o l u t i o n of 
T iCl - in CHCi- was added t o a c o l d aacucatad atoxution o t 
hexamethyianetetrejnine in CHC1- arid v,ava a white p r e c i i i t a t e 
of riCi4 #J2C-H Ji; .3CHC1 . / A excaja or s a t u r a t e d acxut i cn o f 
ha xam<3 thy lane t a t renin* In CHBr. was t r e a t a d with a s o l u t i o n c£ 
T i C l 4 i n CHBr3 and p r e c i p i t a t e d ye l iow r n 4 . 4 C 4 H t.4.5CHBr . 
Tha s o l v i t a l s o e n t e r s i n t o th&se addi t ion com^lax-aa. Tha 
halogenated s o l v e n t were usad becuasa c i t h e i r low d i e l e c t r i c 
c o n s t a n t which epjeara t o be necassary t o impede tha i o n i z a -
t i o n of haiooidea u.v?d aid to r<*v<&al tha second ry va iercy t o 
a fltaxlrouft degree tor totiration c i c o n | l « x a s . 
iha preparation 01 s t a s i a l iquor iron |hosjh<«ca ard 
34 
ay rut c £ FaCl2 with quinine ana s trychnine ia deacr i tad . 
complexes or cadmium iod ide with s e v e r a l a l k a l o i d s e s p e c i a l l y 
e n t l p y r l n e , l»qt»lnifHt# d-cxr eherlr^a, nereofcine, morphine, 
c o d e i n e , s t r y c h n i n e , bruc lne , n i c o t i n e , s a i o v a l n a , cocaine 
arid novocalne ara d i s c u s s e d • Tha a l k a i o l d complaxas are of 
type AH f c d l j ] ar.d (AH)^ ]_CdX4| *&•»• A - a l k a l o i d ard Cd l a 
found in anion* Ir. the cas^a of ant lpyr lna and py rami done, the 
complexes ara of tyjse (Cd Py> 1 . ar.d CCd Py J r e s p e c t i v e l y , 
wham Py • base and Cd i s found in c a t i o n . Tha compounds ^tm 
gan-araiiy whlta or s u l f u r y e l l o w ; t h e s e ara s l i g h t s o l u b l e in 
1 
H 2 C * C 6 H 6 ' 2 t 2 C tm<i i t o H er<'J readily soxubla In j ropana, cy clo-
ne x ana, diethyiene, glycol, dloxane, pyridine and asters. 
.ievtsrai ot tfra complexes ara described in da t a i l . 
36 Jnnot & Ksrcel announced the iorwation o£ complexes 
of titanium fluoride with ai.kai.oids. The structure o£ crys-
tall ine complexes obtali ed by mixing KJTiFg and aqueous 
alkaloid chloride or sulfate and concentration in cold are 
quir.ine-21.5H,C, quirldlne-21.2 H20, clnchor.ine-21. 2H_G, 
&trychnine-2l.3H_c brucir.e-2l.bH o, morphine-21.H.o, codeine-21, 
narcotlne 21., thebalne-21.!>H20, corynanthine-21.4H2c 
corynantheine-21.H2t. II was detected as T10_, * as CaF , the 
alkaloid weighed aiter displacement by K-KH4OH or UaCH and 
extracted with an oroaric advert or H c as ioas in w_*i ,ht ct 
o 
cotr,j.Aax .>ith*r at loo - 5 C cr in vacuo in tne co-id ovisr F o^ S* 
Oxy strychnine i s prepared by heating at lO0°C, a sus-
pension ot strychnine in excess oi oxygenated water free from 
peroxide, oxy strychnine melt at 214-16°C; loses i t s 3 Kolas 
of water ox hydration in three hours at 10S-10°C, vary soluble 
in MeCH soluble 1 nol in 133.6 H2, slightly soluble in Et.O, 
petroleum and cft»C. strychnine i s sore sensitive than oxy-
strychnlne. Strychnine and oxystrychnlne give insoluble bAue 
complexes with Co (SO?) . , the product with oxystrychnlne i s 
amorphous but strychnine for*s crystals - (Stry) _ Co(SOi)4«M C. 
37 Methos tcr detection ot strychnine in rlxture are discussed • 
2 
formation ot ixur consonant corrjriax ir. tha system 
vanadium (V)-fxuorlde a«tiic>xiit« (tuir i r j has been d l s c u s s s d by 
> 41 
Fabko, Voxkova fc. Getman . Addition ci. £xuori<Ja to an aqueous 
s o l u t i o n o t V + s a l i c y l a t e quirir.a complex, which i s s o l u b l e 
in £HCi_ increased tha ebsoroance c i CHCi^ Ircm the aqueous 
3ci.uti.cfu with addi t ion t c ©thar corcj. l e x forming agent 
(EOT*., H2C3» o x a l i c a c i a , t a r t a r i c a c i d , H fC ) i t was decreased . 
On addi t ion o£ i iuoricia i cnra t i cn o t the lour coir per. a r t corm l e x 
V t l u o r i i e 3ai . icyi .ete quinir.e occurred, whi le addi t ion ©i 
c t h a r corni. Aax terror rerrovad V ircft tha o r i g i n a l 3-corcponent 
cempxex. Fiuori.ia s n i t tod tha absorption max (^wx £fc© » »^) o£ 
t h e aqueous s o l u t i o n o t 3-componant complex of s h o r t e r wave 
l engths ( A »*x S40 w^p) whjreos cth^r complex forming ayent 
had ro e t r a c t cr; maxima. Ir. j rasar.ee ox exces s c t ixuer ide , 
tne c o l o r i n t e n s i t y o t CliCi3 j hese decreased . F~ dis^xQC-id 
s a l i c y l a t e in the 4-com t oner, t cornj lax s o tar V was was t r a n s -
f e r r e d in to aqueous phase . I t was e s t a b l i s h e d by equi l ibr ium 
displacement method t h a t the v»tf r a t i o in complex was 111 . 
I n h i b i t i n g e f f e c t of qu in lre in p r e c i p i t a t i o n o f s i l v e r 
42 
s a l t and complex with s i l v e r i s reported by Frews t o da S i l v a • 
The d i s s o c i a t i o n cons tant a t 20°C o i complex between Ay and 
q u i n l t e wes d e t e c t e d by potent lcawjtric measurements and c a l c u -
l a t e d by an a l g e b r a i c method. The r e s u l t s are d i s c u s s e d In 
r e l a t i o n t o the p r o t e c t i v e e f f e c t of quinine on c c x l o l d of AgCx. 
2d 
Ths cotrplax M 2 s - 2 ' (O-quxnina) . the p r i n c i p a l lotm a x l s t i n g in 
s o l u t i o n , i s raaponslbia tor t h i s a f f s c t . 
Complex formation in th* systsro NH4VO.~4-(2-pyrldylaso) 
43 
r a s o r c i n o l was s t u d i e d by UV spectroscopy and by Method o t 
isou-olar s e r i e s . Tha l i l corcpi.$x having a d i s s o c i a t i o n c e n s -
t a n t 3 .2 x 10 and max 545 m^a# was l o m d a t pM 5 . 5 * 4 . 0 
according t o the r a a c t i o n ; VO* • HR ^=± VO^R* • H*, what* RlC 
s t a n d for l AR witnout H of on a of i t s CH group. Tha l t l i l 
:,H4Vc3-PAH-duirira complex was formed a t pH 5 arid had Maxima 
a t 500 m u . 
y 
F i l i a l and Rei reported a study o t tha compiaxas 
formed fror tha so c e l l e d e t h e r e a l t^u«* percxychroroic ac id 
with q u l n o l i n e , fc-hydroxy quii oxina and s trychnine witi e t h o r e a i 
b i u s paroxy chromic a c i d vara prepared and c h a r a c t e r i s e d . 
Eroperical and molecular formulas darived iron a n a l y t i c a l data 
s u g g e s t t h a t tha bi.ua compound ia Cr-peroxychromate. 
Study of cobaAtlcyar<ide of var ious a l k a l o i d s has baan 
raportad by Piarra and Francois . A s a r i a s of coaplexas wars 
prepared by adding Co(C»)J in s l i g h t e x c e s s t o a s a t u r a t e d 
s o l u t i o n o f tha HCl s a l t of tha basa adding concantretad HCl 
dropwlaa t o p r a c i p i t a t a tha product , f i l t e r i n g , washing, a i r 
drying and f i n a l l y drying a t 6o°C for 13*24 hours undar raducad 
p r a s s u r a . Tha fo l lowing compounds were praparadi HJCO(CM)^. 
(base)
 3 . where baaa - quinina. daccfitposad at 19o°C, qulnldina 
2u 
dacomposad 19©°C, clnchonina daccapos*d a t i©4°C, 4-mathyl-
q u l n o l i n e dectir.posad 175-fc c , s-hydroxyquirioAins daccwposad 
130°C and H-CoCOO^ basa , _ whsra basa i s novocains daccstposad 
a t ISO C. The m a t e r i a l s a m c r y s t a l l i n e , sx ight^y soxubla in 
c o l d H2c, stOH, M« 2 CO, Et 20 # CHC13 and Cff^ but s o l u b l e i n 
b o i l i n g water• 
Spectrcphotoiftatrlc study o t compound* of sons a l k a l o i d s 
w i th th.3 ac id H3[~Cr<Cfc)6J , H j [ c r ( s c M 6 J • H^jjOSCl/] • n d 
H2[5>SBr6]j was reported by Spacer fc Coat in 4 6 in which * 3 [ c r ( C h ) 6 J 
was usad tor preparat ion o f cotuplexas with a l k a l o i d s in the 
aqu»oua medium. The p r e c i p i t a t e s w«r« cexxactad, washed with 
i c e watar an.: drlad* obtained compounds w<*ra H, -_r(Cfc)- . ( £ ) - * 
wi th the aj.Kai.oid s t rychnin* , bruc ira , cccalna ar,d v e r t r i n e 
{2 m a lka lo id} uaad. Ih* f iva compounds as w a l l as t h a i r deri~ 
v a t i v a s of ai.kai.oida with H^fcr ISO*) J H 2 ( 5 ' s B r J • n c l H 2[ C S C 1 6J 
47 
wars s t u d l s d by UV and v l s l b l a jpec tronatry • 
The s e p a r a t i o n o f a l k y l ^exxatea as complex with 
46 
c lnchonina ana strychnin** was dona by BaJaJ 4. Prakesh in fors> 
o f molacular complex l i l . s i l v e r c h e l a t e s with s trychnina and 
bruclr.a wars e f f e c t i v e l y b a c t a r i c l d e a and wars four d uaefux in 
t r e a t i n g acne and p s o r i a s i s . Tha f a c t s vara raportad by Lor in a 4 9 
bo Rath and Agarwala found a s t a b l e rad eosipiax o f brucina 
w i t h Pt ( IV) . a t t a r hea t ing for an hour on a watar b a t h . Tha 
cow p l a x obays Beer* s law at 4?o-S3o • )»• e t pH 2 / 3 , for i . o 4 -
2<± 
7 t . 3 ppK Pt . Tha cthor grtup c£ f t doas re t in tar fars . 
1:1 
< 4.astcra t Kcaaric ratcrtud tl*§ Rciacular asynmatry in the 
coordination of c ia i ina to trar a i t lon av*tai.a carboxyAic acid-
iron tatracarbonyi of SOPS ai.kai.cld AiKa brucina. A raldtivexy 
mora ds te i iad study of interact ions of alkaloids with transi t ion 
mat*! has baan carried out by fcurrcw and Turner who prepared 
the a lkaloid cowf .tax-as with f jrrioxaiata wharaas Jakob and 
53 
>>aaanhaimar and othar prepared rc»j needia ahaj ad opt i ca l ly 
inact ive complaxos c£ Cr (2 i l ) with cinchonlne and quinine* 
(iad nsedlas of cinchoniro a a At were obtair.ad by boi l ing c ia and 
tranapyrldlnlunwdloxalo diaquochrotnate with cinchonlne and qui-
n i n e . On bol i lng a mixture of scdluai dloxaicdiaquo oichrowate 
••« r 
ar.d cir chonins* , a dirty graer. Cr (111) complex* ha -riC_C4) 
(cinch)J &H c raaultad. 
Merz uaad tha cinchonlne along with tar.in tor tha pre-
56 
c i p l t e t l o n o i tuny a tan ana tnoiybdanun. Horry 4. Cara prepared 
tha v i o l e t colored complex with Cu (11) and performed aavaral 
photoawtric a tuo ias . frausto fc Candida " ernouncad tha prepa-
ration o£ ccwplexes of s i l v a r with qulr.lna* quir ldins , cinchonlne 
and circhonidlne. Thay datencined tha s t a b i l i t y constants and 
Sfc formulae by potentiometrlc t i t r a t i o n s . Baton studlad tha 
Kinatic raaction of h i s aphadnna Cu (111 cnaia'a with halogan 
containing costpounds. 
cummin g l Brown atu :iad tha reactions of hydro far rc-
cyanlc ar.d hydrofarrieyerie acids with alkaloids and synthaslssd 
23 
aocut thraa dozan cctr-i i-sx-as in d i t i a i a n t c n d i t i o t a . ^ith hydrc-
farrocyanic acid in ocidic so lut ion, tha al^aiol.'is iortsad product. 
c« tha composition fs^.2H2c o r *V *2H2° w h e r * £' * 3 «"*' ©lKaloid 
and A 13 an acid. In nautral solutions* tha products era of 
t y j a , B 3 A.2H 2 O or B_* cr BA, and in alcohol ic s c i u t i c n , tha 
(Coduct i s o t tha typa# BA.r EtcH whera n i s I, 1.5, 2 . Similar 
products ara obtained with hyurcfarricyanlda acid in acidic and 
nautra* s o l u t i o n s . Tha coxotml coirs j. laxas ara mostly crysta l Una 
in netura. Tfta aifcaiolds uaad lor study ir.ciu Sad cinchorina, 
quinina* pyror.idcra, jh^nazt-r.j, cocaina* narectina, brucina, 
3trychnina *jtc. 
60 fcaxik aid co-worKars , vjry t' *e»ntiy ur.dartcck tha 
Rtossbaursi and 1«< aj-actta* stuuias o*. th-j ci:., iaxas c£ soma alka-
lo ids xiKa quir.ina, circhcning, qumaidlra anJ ^rocaira with 
£arrc and farricyar i c acius w xch Qiva I s l c ^ i u x s p i c i f s . Tha 
IK atudias s;>ow that tha ti.ka.ic id und-jrgo 9 proton .ation oi thm 
arcinc group durlr 3 cemplax formation. Tha C « t* stratching tra-
quancy appaars as a doubiat wnich may ba axpialnad en tha basis 
o i unayrwnetricai hydrovan bonding. Kossbaurar atudias hava 
shown that iron in hydrofarro and iacricyanida conpiax i s 
praaant aa Fa and Wm respsc t lvs iy • Tha iscenario s h i f t and 
quadrupoia s p l i t t i n g snows tha Sl ight distort ion in tha ayswatry 
o i hsxacyanofarrata II and i l l . 
2o 
61 Konovaiov determined the posslbJs coordination s i t e s 
In compounds of Co* M , En, Cu «nd Cd ( S 0 ~ , Cl", Br". X~) 
by l . H . spectroscopy. In chloride containing complexes* the 
amino group i s perturbed due to coordination to metal es we l l 
as due to ths formation of hydrogen oond* In s u l f a t e con* 
tain in g complexes* ths coordination takes place through the 
heterocyc l ic nitrogen and the complexes are not hydrogen bonded, 
Me Donald a t a i 6 2 s tudied the TiCl3 complexes with 
nicotinamide in non-aqueous solvents and s l seussad the s truc-
ture on the bas i s of magnetic s u s c e p t i b i l i t y and IR measure-
ments. In methyl cyan i d s , TiCl . forms complex Ti ( e n ) , where-
as in Ac-0 and AcGH, acetate subst i tut ion of chloride occurs* 
resu l t ing in the formation of Ti (OA) Ci and Ti (OAC) 2 CA, but 
no t r l s u b s t i t u t e d product could be obtained. Thj IK spectca 
showed the coordination through ring nitrogen and there i s a l so 
some evidence of coordination through enlde group but such a 
p o s s i b i l i t y dee* not t i ed weight due t o the presence of the 
l a t e r at mete pos i t ion• "ence no convincing explanation i s 
avai lable for the observed s h i f t s in the amide band. 
The complexes of metal chlorides with nicotinamide were 
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reported by Paul a t a l . Three type of complexes are formed. 
namely Melj .2 nicotinamide C* . Cu, Co, Hg* Cd, fci* Zn and Mn) * 
H c l j . 3 nicotinamide (W - Ax* Zn and Sb) , and Mcl 4 .2 nicotinamide 
(M * Sn, 2r. Ti) * SbCi. forms onxy l t l complex* The X* spectre 
c f the core. l-jxas i n d i c a t e s tha oooruit^t icr . through h ^ t o r o 
c y c l i c n i t ron ?n ir. the a 3 ccwi-iaxas. 
laube " s t u d i e d tha reac t ion ot pentarnIda coba l t 
(2X1) complex with n icot inamide it- t-K-di«rvathy Iforroatnide. 
He i s o l a t e d ccm^iax aa p*r chxorate s a l t * arid aiioweu th*it 
c o b a l t i s bonded through the rin , n i t r o g e n . i .atar on he 
reduced the ooroj xox with CrUI) ion ar.d prc}os*d tha reac t ion 
mechanism wi lch i s as ic^iows 
Co * Cr ' Mnner co * •» c-r n ice t inamide 
Co • Cr r-outar . ~© + ,._.
 / u _» 3+ 
~r' + v-r V M 2 ^ * A 
Cr. n icot inamide *2 •„ Cr CHjOg 
66 
Cu I I and M XI comj, l ax J3 or n lcot lnar . la^ were syn-
t h s a i s a d or.d Lheir s t r u c t u r e s atuciiad oy ns^auring u i t tuaa 
ra f l e e t arc a s p e c t r e ana magnetic ncm-nta. ins It 2 cctr.j.lax 
showed nontax rn ,^netlc rnomsrits. l'he Cu-com^ xax s <ow?d a d-d 
t r a n s i t i o n in the term or a broad absorption band* M complex 
ehowed t h r e e d i s t i n c t bar. da dua t o d-d trar a i t i o n , i n d i c a t i n g 
t y p i c a l oc tahedra l goonetry . Tne coaipiaxes were grouped i n 
t h r e e c a t e g o r i e s on the baa l s of coordinat ion (1) Haxoyer. ar.d 
h e t e r o c y c l i c n i t rogen coordinated (2) Cxygen (arlde) coordinated 
ar.d (3) n i trogen iswlde) coordinated complexes* 
67 P l c t e t & Court prepared the cooplex with the a l k a l o i d 
c e n t air-in-; p y r r o l i d i n e roup in ctcloic nediua> with c h l o r i d e s o t 
p la t i run and goxd having c c r a t i t u t i c n C^Hj,, HCi.. AUC1-# b r i g h t 
yexxcv, ^ l e t a a , IT , p . 206 Uiac~iri.es a ar.d i t s coxcr^. xatiruit* 
( C H I , . HCx) StCx. . maxis v»ith decomposition a t li»S0C. I t 
axso torma a cry taxxlna hy roch ic r ioo which 3ubxinv;3 on 
haa t in* ai.1 t h i s , i i . t u rn , can ba convart d is t o a xiquid 
r i t rcaoarc i ra by t rea tment teith scdluw r . i t r a t a . 
i-oris t. Larsorneau cirour.c a tha j . raj e l a t i o n o£ tha 
contxaxis c i tobacco ai-kaxcid with ^ xat i t uir, &i<d ycx-i y lixctii-g 
(C.Hj;.HCi) . i tC i or any a naadxas and C,ri .HCi.^uCi., yaixcw 
a y 2 4 ^ g 3 
naadias in tha . c i d i c mauia. lci.fctii.-j basa ft -n athyxi y r rox i r a 
occurs ir. bxack {.3j-j.ar . ih-j hydrochxeriua c r ^ t a i i i n a base 
was conv -.rtad to it;* c t i i c r c a u c t a C,*i9.rk-i /wuCi wnlch c r y a t a -
ixlz-2 3 i r . t c yaixcw ) . i a t i 8 , n».t . ifc2°w ca i ir Lc i t s er.xcrcpxa-
t i r .u ta o e i t , (CtH I- ,fiCi) . . i t C i . , m . t . 21J-217 ~ . ih-i LUSJ 
3 o 2 4 * 
p - n jthy i p y r r c i l r a wad conv-artad iuy r»ductic*; with t i n arid 
hyarccn±oric acid i r t c # -rrothy xpy r r cx id i i a# a baaa wh©sa aurc— 
chi.or,.ta maxt3 «st 170-172 C and c s*oropxatiriate a t 195 C 
deconjoaad. 
Carpaira SCAULAJ i r axecnox h&m r a j o r t a d auroca ior t d 3 , 
C H ^OJ . HCi. AuCi., m.p. 205°C ar.d a hydrochloride which 
dark-jrs out. doas not n e x t . >avar«x o tha r aax t s have baan das -
c r i b a d . fha s a l t s o t s taehydr ina c rys t axx i sa raad ixy . I ha 
Hydrochloride, B.ifcx LOOTS a xarga, cxeer p r i s n , tha aurc— 
c h x c r . t j , fc..iC^. <.uci- c rys ta^x izaa as t o u r - s i iad rhombic 
p l a t e s rr.oxtir. a t 225°C or r a^ i a haa t ing , tha chxe rop l a t i na t e 
2u 
U .HC±) frtCi...4H o i c m a A*ary« orai^a cry >t«xai n o t i n g a t 2lO-220°c 
71 
on rtpld haatiny which la raportad by -.cnuiza . 
72 
Baxtonlclrta when nes ted t o I t s mai.tin§ p o i n t g ivas 
o££ a vapour with a s trong pyrroia t a a t . /. oox*in._. aquacus 
s o l u t i o n s lowly di^aciVas COJ-J. sr oxida and toons a c h e r a e t a r -
l s t i c biua copper s a l t , t ' - ^ i o 0 * * ^ * ,"u t**-**^0^ • ^ l * 3 ai.so 
s i v a a crystai.iJ.rt3 aurcchiorata irorr watar in c t u d t j r s o i yeixow 
^risir. Jacv.ntpo3.;d i-t 230-232 C ai c c n x c t c p x a t i r a t a (B.ttCx) _i tCi 
r"3iis a t 223 ^ ( b - a tarda i c r fcatonicir. J) . 
73 
^brans prap«r*jd ccrnj lay or I -mathy 1-4-cor l i n e with 
mercuric ch*orlda, k.HCi.3HyCi , i r .p . iL2-i3°C and witn i,uric 
cni.ori.ja arid orange c r y s t a l s *.ith chiorci- j -at inaca. Hi t i r a t 
i a o i a t d tha Laaa {h • I-matr>yi.-i .-ccii inJ> , L't%& iiurlc.'*i.o£ida 
3 a i t s v l t h n i c o t i n e , fc.2HCi..2AuC± , ya*j.ow warts which darfcans 
a t ISO C daccmpose at lfcO c an J t a t r a c n i . c n d a i o d i d e , c i o H l 4 f 2* 
2'tfCl orar.**. c r y s t a l s hava boor, raportad by Chat taw ay 4 74 t a r k a s . rha z inc c h l o r i d e cotnplax with n i c o t i n e has baefi 
75-76 
reported , with composit ion B.2riCl.£nCl.
 #H o (wh^re B -
r i c o t l n a ) c r y s t a A i l z a w a l l . 
Copper c h e l a t e s or ephedrina alXoxoid hava baer prepared 
77 
by Ar-aro 4 Caakl . Tha ccppar c h e l a t e compound had $ xan* 
2 
sy iwatry 3w, the space grcuj i s P 3 2 i - ~3» a: d i t ha3 a f c l d 
a x i s with a 11.fe9 ana C * 5 . 3 2 ^ . the Hotatn ©t ai.cchci.ic iH 
group of epherina mc^acuxa i o ra^lacad by uu ion in tha 
ehalat*. with a £<ur coordir atad stuara plannar r ing . I t 
forms a trlmar t,y maans of 6H atom bends* with • Cu-cu di*-
tanc* 4 . 0 7 A . The in tans l t l a* ©£ tha w*iss*nbarg photograph 
vara es tab l i shed . Visually and pr*ll»in«ry sea l* , end t«stp*~ 
ratuta factor vara data eta d by r^flnamant oi Wilsons icatrtod. 
76 Uno mad* comparison o i co ip .r l~*ph*drln* chai*t* 
c r y s t a l s ir s<av «rai. a c i v n t s . Thra* di-tenant s i n g i * crys ta l s 
of l-aph*drln<j Cu (ID chal&t* war* obtein«d by racrystal 11 ca-
t ion itcn cyciohaxana, ntasity lana and h^xana. iha crys ta l ra-
cry jita^iizad frcn* cyciohaxsna has tha composition ^c;i0Hi4C*1V 
Cu- kc -H and i t s sp-ac* ^roup i s I 3/2 - ^f. Tha i a t t i c * 
' 3 0 1 / 3 
constants ara a 11*73 and c 14.V4A. *h* crysta l racry^tai l lcad 
fcroir mesityiana has th* coapoalticn t c 1 0 H i 4 Li*) 2 ' C u 2 / * ^ H i 2 » 
6 3 3 
« d i t s spac* jroup i s P^ 22 D^  or F6fc 22 - - 5 . Iha Aatt ic* 
constant ara a l l . t .4 ana c 9 i . l l . Tha crysta l racryatal i laad 
iron; haxana ha* tha composition (C^H^CfcL Cu 1/5 C^ H
 # Th* 
2 
spac* group i s F 2^ 2. 2j - D - and th* l a t t i c * constant* «jp* 
a 14,37 , b 19.27, and C 42.65A. 
Attempts wora mad* to for* atatai cc«f laxss Hg# Cu, 24 , 
Bl , cd and Pb of f l ft**n tox ic l og i ca l ly important drug of 
79 
various pharmacological c lassas by Myogl *> ftl*d*r • Th* 
lax** war* th*r. *xtr*ct*d and th* v a t a l o>ol*ty dat*ct*a with * 
••tal lochrocric indicator . » i and frb did not tons O K I . *xtr 
t a b l a compljxas with try o t the drug t a s t e d . 
t o Kondrashov and Babek a t u a l e d the r e a c t i o n of h a l l das 
c£ rn» Hg. Cd with pipe ra d ine , and ea.fcai.old was s t u d i e d in 
aqueous Hx (x • ha logen) , Ha_CC and KeCH s o l u t i o n s . Compounds 
wi th the fo l lowing formula wars iso*at<ad from tha organ ic 
s o l v e n t , Mx 2 ' ( c J H n l ' ) *»**»re * - i"»# Cd, Hg and x • CI, Br. 
I , From aqueous Hx s o l u t i o n s , compounds with the formula 
Kn2 .2(C f tH l xM .atHx) and CdCl2 (C5HU*») .HCl war* l s o l a t a d . 
Tha compound f ix, .2(C^H-.r) i s add i t i on products and tha o t h # r 
compounds ara o£ tha doubla s a l t t y p e . Thasa comi.oun.la era 
cofT-f arad with tnosa iormad by p i j a r i d i r a , n i c o t i n e , anabaalre , 
r.mathyx ar.aba3i.na, o £ , / ^ - d i p y r l d y l «r.o o(f, /^d ip iper idy 1 
Uganda with a co<rpiax s t r u c t u r e « , g . n i c o t i n e , nabas lne , 
JsJ-rrethyl anafceaina, ©C# JJ d i p y r i d y l and <£ Ji d l p i p a r i d y i 
have i9.y.i t ardency to term con .praxes than t h e i r irayments e . g . , 
p i p e r l d l n e , pyr id ine and p y r r o l i d i n e . Th«t s t r u c t u r e o f anions 
a £ f a c t s tha compound o i n ixed complex which i s formed. 
Magnetic moments of some compounds c t h e t e r o c y c l i c 
e l b a s e s wi th manganous c h l o r i d e have been reported by fcital • 
o 
The e f f e c t i v e Magnetic woment a t (ao^l)Cof s e v e r a l manganous 
complexes with pyridine* qu.lnoi.ina, p l p a r i d i r e and p i c e . i r e 
ware d e t e c t e d . The magnetic moments d e t e c t e d were compared 
wi th the p r e d i c t i o n s o f l i g a n d f i e l d and va l ence bond t h e o r i e s . 
Attempts w -re made t o yiva a ra t ion a* axpxandticn for non 
ex is tence of planar Benganous complexes with magnetic moments 
3.67 B.M. (Bchar Magneton) • The Magnetic nostant actually 
tound in the Cvjqplexea was approxiMatei.y 5.9 li«M. correspond 
7 
ding/ to tha s e x t e t ground i*v^l . 
su chelates with dibenccyl stethlde, bensyl acetenate, 
ace ty l acetonate and P-nephtr>yl ace ton ate la enhanced by 
addit ional coordinate of C-phenar.thrcilne, ^ , << dipyridyl 
complexes of composition Su (R)
 3 Phen., £u IK) ^ dipy. 
(ft a&dl ketone) a:a othar war* i s o l a t e d Jt*y tut tar t Kreher * 
ar.d tha absorption arid fluorescence vara studied in various 
a d v e n t s . Tha temperature dependence of tha addit ional c o -
or din a tad ehalata i s racauced remerkabxy. 
fa3 
stromal it atudiad tha cvan x^xm ci nvjtaj. carconyls 
xika c r ( c o ) 6 , K ( C O ) 6 ( C & H U M # *«n (cc) 3 (C 6 H 5 > or cricc) f6»6* 
where C^H^N • piperidine, C 5 H S - cyciopentadienyls and 
CfiHs . bensene in 2S> ml o£ an aiactron donating solvant e . g . , 
p iper id ine , pyridine, trlett iy lamina, t a t rahy dro feran, a m » » 
wide, bensonl tr l l e a e c e t o n l t r l i e la Irradiated with a high 
pressure Hg lamp at room temperature or below, A dry oxygen 
free nitrogen stream removed the cc evolved. The derivat ives 
obtained by cooling* recrys te i i i sa t lom end sublimation axe 
Cr (CO^CgH^K, X(CO)
 4<CSHU»8) y HO < C * V <C€>> a < C i V } ' C r C S V 
(CC)2 (C5Hs*0 , cr(CO)s.(C4Hvo) end Cr(CO)^  (CjH^) where C^ H^ o 
ia tetrahydrofuran. 
jtaphar.scn at ai. retorted the interaction c i Fd(II) 
r l t r a t e v i th ace t i c and proj ionic acid
 t re due 33 th~i brown 
carboxylases kd (GCGW) _# tha bar acoate» t£ita.uoroacjtata arid 
psntaciuoroprcplonata are obtained v i a axch«nc,e react ions . 
Ai.thc3Us»h tha iiuorocari/oxy .tatas ara mctomeric, the oth^r 
compounds are t r i » ; r s in the so lut ion at 37°c. The i n t e r -
action of carboxyiatas with various aminos, tri^hjnyl^hosphlne 
and trlphany iarsina yiv s complaxas ot type trans i d(ccc-K) i 
with unidantata carbcxyxate groups. Diacetoplatinum (11) was 
obtained by the reduction ot an acat ic cciu so lut ion of 
hexafcydroxyplatin eta (IV) with tom-lc ac id . I t 13 trinwric, 
not isomorphcus with [r d (GCL&a) J , at d doas not ur.isrgo 
cxaavac^a reaction a *ith doner ^iganj^. .>tu i ias en rricoiutr (11) 
carboxyiatas hava b. ur. cci .^irttiaa arid axtandad. 
Catta i in i a t a i tudiad tha nuci.aophii.ic subst i tut ion 
in Vt (1Z) ccmplaxas. *iaaction ot soma coa^j.3xas trai s 
(Ft i-2 Ci_) wh^re JL • piparldina, tri*tnylphosphlna of t r i -
ethylaralne with SCI-'" anc s«Cn", i t ( i l ) square compiexas 
undergo the genarei raaction trans (j^u-jClJ • Y*" » trans 
(Pt i-jCiJf) • ClT (i. • p ipjr ld lne , fct^ ex - t - AS a tdY* • .£* 
or 3 e c O , k inat ies war a inves t igated at 30°c in tteGH 
rha reaction rates war a measured by u l t r a v i o l e t absorption 
spectra var ia t ion . The ionic strength* ot aoxution was kept 
const:-nit vd>th *-A*-&3 I o r jCl> f rac t ion . 
* err; a t i e r c o n s t a n t s of s i xvar-aminj ccr,. i j yaa in 
^catena war* s t u dlaci i>y *aad a t a i . .'«$ ion was produced 
couloffletxlca.t.*y by ox ida t ion of en Ay ancd* and *^-ajt>ln* 
cornpia* formation in ecatona . Th* cowpxjx coB)pounds c f 
cu (II) az i j«s and V cuprataa with organic c a t i o n s hava baan 
fc7 
raj.crt.od by Straufr>ani3 a t ax • 
"tudias of i n f r a r«d absorpt ion s p s c t r a c t n a t a l 
orger i c cucpounoa h&va fcaen raportad by crunwaid t o OOMV« 
cha c o n s t i t u t i o n o*. th<* cur\pcunos c t a i k a i l Rist&xs with 
h a t s r o c y c i a s o t p y r i d i r a t y p e . Th* <t?C«»pyridin* and - «C— 
f i c o x i n e compounds giva Chirac c a r l s t i c absorption with savarai. 
tfaxlftta and minima in n i r a r»a, wnii.* th* ccrraapondii.g K 
and f a coropounus and ai.se the r, ha and A.1 cxmoun .3 o i 
coiAidin^* QUlnoiir.a* quinaAdlr.a, l s o q u i r o x i n a ^ u acr ld ina 
a how 01 xy 8i.iv,ht or no absorption in the i n t r a r^d. 
fcisai praparad th* savantaan addi t ion ccaq?i.*y*s o£ 
py ridir-a. oC . Acnd }f -p lco^ir .a , 2. 6 xu t id ina , 2, 4 , 9~ 
c c l i i d l r a , aulr c i i n a , l s o q u l n c i l n a and cjulnaidin* wi th Cu 
phanyi a c e t a t e (2) and Cu-p—chxoroph«ny i a c e t a t e ( I I ) , r e a -
p a c t l v a i y . The p r e c i p i t a t e d coapiawes war* f i l t e r e d off* 
washad with Et-C t o which a raw drops o f i A* ends wars added. 
and dr lad by e v a p o r a t i o n . I t was kept over KaOH in a d e s s i -
c a t o r . The c h a r a c t a r l s t i e s and a n a l y s e s o t the complex are 
g l v a n . *. coft>pc*rla&n 01 ^xpariauntai d&t.a in d c a t a s t h a t (IX) 
acids a greater nunbar of troiea of <?CL-plc©llna and quinoidire 
than (I) • 
Addition compounds of Cr (VI) oxide with heterocycl ic 
nitrogen basos were prepared by S i s l e r , Jadir 4. Buschr". 
The reaction with qulnaldlne, acridine, l i l o phen art thro Aine 
and tribensyianira tonus l t l adduct at -fto°C. lha chetnlst.ry 
i s s imi lar to s-h-st of 2-plcci ind addition; s t e r r i c i n t e r -
ferences are intermediary o i the ccs^ound which r e s t r i c t s the 
formation o i lut ldlne or coi.i ldine adiucts . 
A iarga r.umbar o i M (12) complexes of type M ^ j 1 , ^ 1 ^ 
and M i - 4 J 2 t I 1 J where *- * pyridine and subst i tuted pyridine 
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w.;re prepared ^cd invest igated by «,udwlg 4 wittnann spactro-
phcvoniatrlcai.i.y• fhe s^  ic ias invest igated £e±i in t c tcur 
d i s t i n c t groups. COIK$. ±a*®» o i th^ typ«* 1 U • ^ft^^' 
ft - p i c c i i n e , y -p i co i lne or 3-4 *utidlne) without o £ - s u o s t l -
tu »rts on the pyridine rings possessed C_i) symmetry with t r i p -
l e t ground s t eee I (L - < - p i c o i x n e ; 2, J- lu t ld lne ; 2, e 
l u t l d l n e i 2« & lu t ld lne ; 2* 6 lu t id ine ; cjuinoiine and quinai-
dine) with c?C-substlt»tents on the pyridine rings possessed 
Djn symmetry with s i n g l e t ground s t a t e complexes of the type 
ZZ (L - CJ^H^N, j i - p i c o l i n a ; y - p i c o i l n e ; 3. 4 lu t ld lne ; or 
3-5 lut ldlne) with o C - s u b s t l t u e n t on pyridine rings possessed 
D. h syneetry In the s o l i d s t a t e , in non-coordinating so lvents 
there was at. equilibrium between L> h ana <».>)• These complexes 
3o 
possess tri^l-.?t ground s t a t a . M (2* 4 iutidlna) . I 
possess <-4h sytrwatry in tha sexld s tata and L> h syenevatry in 
so lut ion with « s i n g l e t ^r;unJ state, hi (acridlna) 2 
possess D.h syiwnatry in th* s c t i d s t a t s with s s i n g l a t 
ground s t a t s . 
Rsecticr. o~ b is (saxlcyiato) di<quo ccppar (II) cenp-
iexas with cattain r i t r c ; « . cor.tad.rint,, ct abounds arid a r or-a t i c 
ar-ln^a h.va be«n rs^ortad b* Jirtogicvlc . A Simula method lor 
preparation of conp^x ccrr.pounds o i type ot Cu [^ C-CgH^ lOfcQC© J y -
r.Ki.) I (i) (N*. • mono turret ion «u nltro*ar j.i*and) was described. 
i t la based on the subst i tut ion tor facie ©£ H e in tha b is 
2 
(sai.icyi.ato) diaquo coppar i i l ) U l ) . Cc»i lexea with tha moij-
cuias c t corrja^onoinv *>*• oi. tha pyridine *nd anli lna type in 
stCH so lut ions at roan Lair.i**r tura. ^iwhtaan (X) cowi, iaxas 
v A h ioiiowir.fe M, contour as weta i s o l a t e d . oC", A", y" l i C o A l n ® ' 
2-6 iut id ina , 3-ecetyi.pyridir.a, 4-acetyA^yridir.a, quinoilne* 
o~, • * , cr p~ toiuidir.e, 2-ctueroar i i lne« 4-chi.oroanl.tlna, 
x-nephthyi. aroine and 2<-naphth> A ar lns . 
lashchsnko «t e l reported tha complex** of nlcbiuei 
oxy chloride and titanium ta t racruo ride with aroaatlc and 
heterocyc l ic nitrogen containing Uganda. Tha eo»pl*xe« of 
HbOClj and T1C14 with FbftBt^ 2-awthyl qulnoilne (1) and 2-
phenyi qulnoxiua vara prepared toy mixing C.H solut ion of 
i^bcci-.^cCtte* sr.d T1C14 with tha i l ea*** . Tha r«sui ts ex* given 
as th* eomplax % y l a i d . nup. r a s f a c t i v a x y ; FNNEt-.fcbOCl^ 76, 
170CC# l h N 3 t 0 . TiCi.. . 6fe, 105°C* 1 TiCj. . , 7fc, 117°C| 2 4 4 
12 T i C l 4 , 4fe. X2fe°C. 
94 Kukherjaa and frajuradar announced tha jpraparaticn 
o t the I i (quin)
 2*
C
^2 ^iCi r t ! 3 a i u r t ! i t n * rcagri^tic mcment in 
Bohr magraton. Xha complaxas w.»ro c o l o r e d quin * e u i n a i d i n a . 
The Indium cuBj-iaxea tor t l r a t tisna In X-Cdiwphan) _] Xj 
fin >._ (awq)rjx# and In X_ (Riamq) Ij >:, fehara direj-hair. » 2, 9 
ditnathv 1 1# 10 - phananthrci l t mt awe; • fa amir o quinoAirta; 
mamq • 2-Ri9thyj.-fc-aTPiuoc3uinoi.ina and X » c i , far, 1 , Tha coap-
l e x a s bahav^a as un i -ur iva j . *nt jx-.ictroi.vta in liCi^Mm , 
Ccnductanca ward rr-.a aurad o t tha ccn^ Xaxss o t 2-acatai i JO— 
f y r i d i n a (praparad tor t i r t tima) , 1, lG-pharianthroiina, 
2, 2 'bipyridyi . , 5 - n i t r o - i , 10 pharathroxine and 2# 2*# 2"-
tarpyrldyi . , i . e . Tin (acpy)
 3~] x^. In (phan) J X^, In (bipy) J 
Xy t in t n i * . p h a W j ) .X^ and Jin Itaxjpyj^l X3 r$*p<?ctiV3i.y . 
Tha r a s u i t s o t thasa roaaauramants wara nuch lead tnan tha 
axpactad va luas and soma decree o t ha i lda bonding i s i n d i c a t e d 
p a r t i c u l a r l y in tha C « M of l o d i d a ccatplaaaa. 
96 Manna Aao * ^aul *erm abl« t o synthaalaa tha canplaxa* 
o t cadmium with 2HMthylqulnc l lna (t,)
 # CdLX. (whara X - C I , 
Br and 1 and a l s o CdLg.OCfc)
 2» a l l ara ron-a i .ac trc i .y tea . Tha 
h a l l o a corcpiaxaa ara apparently l - c o o r d l n a i a d disnjr invoAVlnt; 
halegar bridga which incraaaas a t f a c t l v a l y tha coord inat ion 
number t c £cur« The dl th locyar «tj> complex l a ^iawagr >atic ti.u 
t e t rahedrax i s not brldyau by the cyeriata „roup as Ind ica ted 
in the i n t r a r*d a*, ac t* a. 
Th-a c o p i e r (11) complexes with organic Uganda , t h e i r 
magnet ic p r o p e r t i e s and s t r u c t u r e of some cyan a te co tpar 
97 groups have been s t u d i e d by J i r l s t e l . The magnetic womant 
Cu (KCO) J- and Cu (NCQ) I. . (i, • cjuinoline, i s o q u l r o l i n e , 
2 and 4-m.4thyAquinci.lna arid 3-mathy.i.isoau.incAina) ara reported* 
The s u s c e p t i b i l i t y o i Cu U CC) i. aimoat fo l low the Curias 
law and -ha ir magnotlc moments have been v a l u e s in tha uppar 
raglon i c r tha d i s t o r t e d oc tahedra l complex o f Cu (II) • Cu l a 
coord inated in s e n a t o r i a l p o s i t i o n by 4K atoms from the 2fcCC 
groups and 2i in the a x i a l posi ion by 20 atoms tor the KX 
y roups . 
The KCC group appears as br idge w. ich completes the 
c o n f i g u r a t i o n of the Cu ion with v*ry w*a*. bond through oxygen . 
The s u s c e * t i b i i i w y o£ Cu (KQC) **. was c a l c u l a t e d with n e g a t i v e 
v a l u e s tor the cons tant 9 in the i n t e r v a l - 1 4 t o - 2 4 *•• 
According to the Curies Weiss law* t h e i r magnetic moee.nts 
have usual ly high va lue g r e a t e r then 2 fcohr magnetons which 
I n c r e a s e s wi th decreas ing temperature based on magnetic pro -
p a r t i e s , polymeric s t r u c t u r e are aeaumed for the Cu (KCO) ju 
complexes in which the Cu atoms have e t r i g o n a l blpyramidal 
cor f i g u r a t i o n . 
Guru at a Rao arnounced tha aynthaala o i ?r» ( i l ) 
coirf l a x a s c o n t a l r l n g inixed haiovan, n i t rogen and $ u i f u r 
c o n t a i n i n g donor atorea : r a -2 X 2 ^ " t h l o u r a a ' * " C 1 " ' B r ~ ' 
X~) r e a c t with i lw r.d cor . ta ir ing n i t rogen dor.or a to* In a 
It 2 roixt o i EtCH and CC1. t o tores mixed i i g a n d ccwpiexaa. 
Thus prepared co^piexea vara f~~r> i-2 B r ^ . l L' • 3-metbyl-
pyr id ir .e , 4-me thy Ipyrl dine UiP) , 4 -v inyi .pyr ld ine , l e o q u l n o -
l i n e it) , jZn*. Br. i . l u » q u i r o x i r o , 2 sedthylquinoxina) # 
fiun ^2*2 *•***)"! a r i d P**** t A 2 L l * Th** '^^J'***3* ware charac-
t e r i z e d by nup»# molar conductances and XH spec tra* 
Two spin tree o c t a h e d r e i complexes c t M (21) , N i i . C i . 
and Ml, (sch)
 # whore i. » 2-tr.ethyi qulr .o ime , ara i s c x ,c«d 
99 by H i s r a and rtao .ar><J> ch l a c . a t i a a a . rhey undergc tn . '^ai . 
d^ccrr^ositicn o t M t C i . ar.dNit. i.,C&) _ w.iich car- ba corv^rcsd 
bocK t c t a t r a k i s ccaspounos on traaur^nt with e x c e s s *lv;&r.du 
Ihe i , r sp ec tra or th i ccyanoto compounds in-Jleacaa the presence 
or terminal t h i o c y a n . t a group. 
fienssoato complexes of copper (11) with h e t e r o c y c l i c 
l oo 
n - o x l d e s have baen reported by Jure J and Mainik . Cu (fiwO)' 
BaCN and xlgard in b o l t i n g B&OH gave Cu (BsC) «L U • pyr id ine 
K-oxida , 2-3-ar.d4-qulroi. ira * - o x i d e , q u i o e l d i r * N-oxide and 
i . ep id lne K-oxida) which vara c h a r a c t e r l e a d by Magnetic s u s c e p -
t i b i l i t y measurement arid absorpt ion a^ac tre . fha CCSH l e x e s 
e x i s t as biruci.3cii cu U l ) ccwi l e x e s s i m i l a r to cu ( i l ) a c e t a t e 
mono nydr a t e . 
Hlxad i lgand complexes of n ickel acetyl acetonate with 
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nitccgen Jonor Uganda have beer, reported *>y ftisra and Kao 
The complexes were character!zed by elemental analys i s , 
measurement o t conductance* n«>gnetic meeauresient « d i , r » 
spectra . The compounds were para magnatic ar.d moment which 
• hows the presence ot 2 unpaired e l e c t r o n s . 
Compiexas of n ickel (21) with fa-amino-2 methylqulnoline 
have baen discussed • The complexes, M (maq)
 2 »* 2 ** "
 c i~# 
X". KC^*) and Kl (waq)>2.xH o (x~ • Cl~, Br") are high spin 
and p o s s i b i l i t y ot poxynvaric octehedrej. structure o t the comp-
lexes i s discussed on the bas i s of cor diuctance, i»c. spectra 
and v i s i b l e spact ta . Conductance measurement ar.d v i s i b l e 
spectre of Kl (tnag) » I2.2H_o indicate that, t h i s com* i sx i s 
possibly tetrabedrai with non coordinated lodii.es* 
Anmaa, Rahman anc khan rejorted the compievae of 
copper XI and titanium (XXX) chlorides having a molar rat io 
of l i l tmataii iigsndfr containing two eeeociated water mole-
c l u e s . Potentiometrlc and conouctometrie t i t r a t i o n gave e 
ra t io of l i l and 2»i (in alcohol) . The Magnetic rroment of 
these complex i s found to be l . M end l i l • • * • , respect ive ly . 
XR s tud ies indicated that the coordination through tha 
nitrogen of heterocyc l ic ring wee possible) in both the 
complexes. T. c . A . end XR date showed the presence of coordi-
nated and a l o t t l c e hexu water molecule in Cu (IX) complex 
« 4 two A t t i c a haid <«at«r molecules in Ti (111) complex. 
Farooq and Ma^ .lfc announced the synthes is and 
characterisat ion of the complexes pt a lkaloids such as brucine 
ccd^lra, quinaldine and quinine with some trans i t iona l metals* 
Specia l ly tha complexes of codeine vara syntheslsed with a 
large number of metal ion* namely, Cu(ll) , hiill) , ttnvll) , 
T i ( i l l ) . Cr(UI) and Vo (IX) • Tha resu l t of chemical ana-
l y s i s indicated s rat io of 1»2 metal l lgand for qulneldine 
ard codaine and l t l for brucine and Quinine complexes* Infra 
red spectra wars studied in KBr phase in tha range* 2.&-16 u 
whareea, far infra raa spectra ware recorded with CSI using 
nujoi mull . ihermogravlstatric analysis in the ran ye 2S»~feOO°c 
at a rata of 6 c/teinuta revealed that the two watar molecules 
are coordinated to m^tal. Kcl^r cor<2uctances of X% solut ion 
in water are of tha order 5.66 x 1C ohm cm moi * indicat ing, 
hereby the non e l e c t r o l y t i c nature of theas complexes in the 
so lut ion phase most probably to the bridging. Magnetic Measure* 
meats af ter applying Gouy's method exhibited paramagnetism 
due t o the tetrahedra arrangement in M ( i l ) and Co (IX) 
complexes of codeine. These complexes are colored and have 
high melting p o i n t s . 
Cervirka obtained the complex of i-iAiH4 by rafluxing 
lO minute* 11 mll i lmoles of i.iAlH4 in lOO ml It^O with XI 
n l l i l m o i a s of quinine (A) , cinchonidine (*>) « ephemrine (C) • 
ruinidina (>->) ar-d cii .chcrlra ic) 
Artaiatlc tert iary amina* anu hatarocyci ic basas dari-
v t ivas ot ThUV) v«c« praparad by treat ing an £t_0 *o.Uitl n 
u£ tha basa with • d i iuta St.O so*uticn of TbC±4 ar.d shaking 
tho product u n t l i prec ip i tat ion Mas coaap lata la r*y«rt«d . 
Tha Th (baaa)_ Ci . vara cbtalr.ad for r i c o t i r a n • 2 . AA! 
n • 
products ***r« colored* VCl. was stada co raact ir. *t_0 with 
various arowetic saccndary ar.d tartiar., amlnas ard with hataro-
cycxic bass* w r a ayt thss isad • Tha products tormsd wara 
complaxa > in wnich v axni^itad a coordination nusjbar four* 
ihay wars amcrphoua and s l i g h t l y hygroscopic. 
iorm&tic£ of Cwinpourids or vanadium oxyehAorlds wi&h soma 
aromatic saccndary and tertiary arcinas x»a thair natarocycxic 
e ias hava baan raportad . VWCA- was aliowad to raact with 
r.icotir.a, p lco i ina , tribansy laniita a t e . id c c ± 4 **><* gava 
iaxas ot coordination number s i x , Thasa coinp la xas vara crysta>» 
l l i n a , coiorad and sx ight iy hyaraaaa^io bat waxa f a i r l y at^bla 
in tha dry a i r . 
fcueiaar magna t i c reaoaanca s tuo ias of para magr.aclc 
organomatalxlc actlnlda coajeiajes* and pro toe magna t i c raao-
nanca studias of paramagnetic 4f and S i systams containing tha 
lAa 
cyciopsnfcadlanyi Uganda hava baan raportad by Chashi a t *l . 
K re ton mR studias vara carriad out on tha paramagnatic 4 f 
4^ 
and hi system o£ ( C$H6> /» *C$H$ " cyciop«nt«di«»yii M i l l ) • 
t r , &d, *>u. Ho, 2te Y D ) , (n-C6«5) 3 «* X - <-) n i c o t i c * , « (III) 
* pr« Nd# Pu, Tm. The system givas r l s * to only 1 ring of 
proton s ignals* indicat ing that at l a a s t at room t « n t armature 
r a i n y r*j id intarnal ring rotation must o* assumad. 
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8 ft V <m I h § 
The met a* a*Xaj.oid interact ion studies bsve not yat 
been ( a i d enough attention due to tlM complex structures o i 
axka^cids and d i f f i c u l t y In I so la t ing the cora^Aexaa in pure 
s t f t t , The alkaloids are mostly nitrogen containing cc*ri. ounoa 
3xtractad i.rcm natural rescurcas uut a lew ar« su l tur containing 
cotnjicunds. 
Although Brucma and strychnine ccnta-in twc nitrogen 
atcws , i t behaves as a rono acidic base , strycrinlne l$ i 
mono acidic tert iary base (wharo oas ic nitrogen termed aa t . ) 
3 
which contains a c y c l i c aaide (the t- in K - - i j t^rtnjd as I ) . 
strychnine* C2lH22°2 I 2* a n c i *>ruc- l r*' C23H26°4 l 2 h < v i r y s truc-
t u r e s . 
a m H (Brucina, strychnine) 
^trycht ina undergo ;s e i e c t r o p h i l i c substitulon at 
pos i t ion 2, par* tc the aromatic nitrogen atom. Thus one mole 
o£ chlorine an aqueous strychnine hydrochloride y la ids 2-chj.oro-
strychnlr. J , together with small quantity o£ a tr ichxoro-
strychr.ina o£ unknot* const i tut ion . Under s imi lar coruationa, 
bromine y i e lds 2-bromostrychnlne , n i trat ion with n i t r i c acid 
o 6 
at Q C gives 2-ritrostrycnr.ina . 
Tho structure o i a nwb r or strychnine ana orcein© 
7 
complexes have been s tudied. *.amaikar prepared cyano 
cadmium complexes ot strychrine ana brucire having decomposi-
t ion temperature 27b° and 290 C raspactively• 
fc ipacu l so ic t^d t_he complexes or strycnrii.e ana hrucir.e 
with H J c r (SCfc)^] havirg composition H Cr (.:>C*) I. 3 a i k . . 
Ray reported the preparation c i compcuncis rormad by the i n t e r -
action o i Hg (hC_) . and alkaxold urucins aid measured the ir 
c c r d u c t l v i t i a s . &»*«*• prepared thlocyanata complexes ot 
Co* an ard Hg irom charac ter i s t i c crys ta l prec ip i ta te with 
certa in indole alkaloids like* strychnine* brucine and 
harmlne• 
Fosdnyakove studied opt i ca l constant c t chloromer-
curate end eh^oropeliedete with brucine in the polarised l l y h t 
en4 recorded the e lse* shape ot crystal* angle of ext inct ion 
arid pleochroiam. Complexes o i cadmium iodide with several 
5 
12 
a*k«io id i inc tuuing atrychi. i i a «,nd L>rucira art raportad • 
Tha ai.kei.old cotrj, iexa» ara e l typa AH ~ d l - and (AH) | C d l J 
hhjre A « a l k a l o i d and Cd i s round lr. an ion . 
Tha complaxaa o t potassium t i tanium haxa i i u o r i d a 
(* n *" ) arid acuacus ei.kaj.cid c h l o r i c * or s u i i a t a hava oaan 
re^ortad . .>trychrlna and oxystrychnlna $ iva ir.aci.ubxa biua 
coroplax with Co C->C^ ) _, tha ^.roJuct with oxys trychnlna i s 
amorphous but s trycnnina terms cry t a l s o£ ( s t r y )
 2#Co(.iC*.) . 
H a O . 
14 15 
3 | ac tropbotcwotr ic stU'Jy ' c t compounds o f acma 
axk«aolds . i th th« c i d s H 3 |Cr (CI ) J ; H3 f~Cr <SCM5] i 
H- LaCi. / end H Csfcr-j were ra^ortad wit;* brucina and 
s t r y c h n l n a having tha £crr.-u*a ri- Cr (Ci v) A . ( i ) _ (<.* true in a 
or s trychnlna) • ^ i l v a r c h a i a t a s with stryeftr ina .:nd orucina 
vara datactad i n sma±l arcount by BaJeJ and krakaah . 
Kath and Agarwala found a J tab 4a rad compjuax c i 
brucina with F t (IV) a f t e r ha at in g t o r at. hour en a watar bath 
17 
and ccsetplex obaya Baar's law. Qastcna and rtoa&rlo ra jor tad 
tha mc.lacui.ar asynetry lr. tha coord inat ion o f c i a i i n a t o t r a n -
a l t l o n motals and c a x b e x y l l c ac id i ron tatraearbeny* o i soma 
a l k a l o i d 11ka b r u c l n a . 
/.rw.aa# H ax wan and *han rs^crted the coa>p l a xas o f 
coppar ( I I ) and t i tanium ( I I I ) chj.eridas having a n o l a r r a t i o 
5 
o£ 111 (metal* *.lgand) ccfitalnlng two eascciatad water mole-
c u l e s . Fotentlometric and conductometrie t i t r a t i o n gave « 
r « t i o of l i l and 2 t l ( in alcohol) • The magnetic moment of 
these compiaxas a « £oux<d to be l.fce and 1 1 B.K., respec-
t i v e l y . 1« s tudies indicated that the coordination through 
the nitrogen o£ heterocyclic rln<* waa poss ible in both COMB* 
i9x«a, T . G . A . and I . H . data ahewod tha pr»ser.ce o£ a 
coordinated and a l a t t i c e held watar molecule in Cu (21) 
complex and two l a t t i c e timid nnolacules in Til III) ccir.pj.3x. 
19 
Farooq aid KAAIX * carried out tha synthesis and 
characterisat ion o i the complexes of alkaloids such as brucine 
with scrre trans i t ion metals . Unlike aik&iolds, the ir complexes 
are. in general, highly soluble in w^ter out aimost insoluble 
in common organic s o l v e n t s . The resu l t o i chenvicai analysis 
indicated l t l ra t io of (metali ^.l^and) complexes, infra red 
spectra were studied in XBr phase in the range* 2.&-16 u 
whereas* far infra red spectra were reCcrdsd with CSI u s i n g 
ru jo l mull . Thermogravimetirlc analysis in the range 2b-fcOO°C 
at e rate of 6°C/mlnute revealed that two water molecules ere 
coordinated with the metal . Molar conductances cf 1% so lut ion 
5 2 - 1 
in water era of the order A .66 x lO mhos cm moi indicat ing , 
thereby tha none l ec tro l y t i c nature of these complexes in s o l u -
t ion phase most probably due to the bridging, feegnetle measure-
ments a l t e r apply ir.g Gouy net hod exhibi ted paramagnetism due to 
tetrehedral arrangement. The compounds are colored and have 
high mai.tint p o i n t s . 
Tho pr»s«nt chs^tar deals with my studies of tho 
cccrplsxas of Bruciro with Kn*2, Co*2, Ki*2 . Ctt*2, 2n*2 . 
Cd+2 , Ag+, Pb*2 , ^u*3# Srs*2 «nd Sb** Mts i . i o n s . 
%*JU)t&&ft* Bruclns (wnefiin-Engiand) and crucridea o i manga* 
naM, cobal t , n icke l , copper, sine* cadmium and n i t r a t e s or 
a l l v a r and lead (B.D.H.), gold chloride ( s . Merck), stannous 
ehior ids (Poland ana antimony tr ich lor ide (U.s.s .R) wars uaad. 
Solvents auch aa ethanci., ma that ox* dlroathy* sulfoxide 
ware purif ied and d i s t i l l e d bafora u s e . sthanol uaad in 
coTiductooatric and potentlomatric t i t r a t i o n s WAS doubly 
d i s t i l l e d . 
Prat: T a t ion o i complexest Tna brucine metal complexes tiara 
ob airad as a precipi tate en nixing tha ethanel ie so lut ions 
o i the metal s a l t s end brue ire in the molar rat io o i l s i . 
Tha so lut ions af ter we l l trixing were s t i r red by a magnetic 
s t i r r e r and preclpitata certrifugad and washed several tlams 
with athanol to remove excess ot metal s a l t and tha i igand. 
Tha complexes vera dried in vacuo for several days. 
Instruments t IR spectra o i brucine and i t s complexee wars 
recorded on a Pmrklns timer Modal - 21 Spectrophotometer, 
using KBr d iscs in the rang* 2.&-1* u . Molar conductanosa 
and cor. ductome t r i e t i t r a t i o n s vera recorded with a Ph i l ips 
conductivity bridge model PA 9500 (2KDXA) in c en junction with 
a dip type c e i l ( f i g . 1) Potentlomatric t i t r a t i o n wars 
5 
recorded with Fys typa t-otentlomatar. Magnetic measurements 
war* performed by Gouy*s ma trod at 22 C, The s o l a r conduc-
tances war a recorded in lo"" t* so lut ions In Dimethyl sulfoxide* 
Tha solution of Co(IZ) chloride w«t standardised*0 
by prec ip i ta t ing as cobal t l en i troso p-nephthol and weighed 
as Co3°4 a f ter i g n i t i o n . Tha standardization of Cu(Il) 
chloride was dona by tha usual lodomatric t i t r a t i o n s • For 
22 
tha estimation of chloride, separate samples ware used. 
Tha weighed amount or the complex was taken in a platinum 
cruc ib le , careful ly covered with fusion ml>tux» ana gently 
fused. The fused mass was dissolved in dlxuto n i t r i c acid 
and the ciucrlde was estimated as s i l v e r c tuor lds . 
Xha s iooiantai ana lyses tor carbon, hydrogen, n i t r o -
gen ar^ -i ch±oridai show t h a t the it.taractJ.cn of brucine with 
chxcffidas or t&anganase, cobal t* n i c k s * , copjar , s i n e , 
cadmlutr,, t i n antimony, goixi, mercury and n i c t a t e s c t s l i .var 
arid 1 ad occurs in the moiar r a t i o o i 1 1 1 . This i s supported 
by conductcmetrie t i t r a t i o n s o t Mn+*, Co**, M * * andi Cu**. 
Fotentiocnotric t i t r a t i o n * gave the sane r e s u l t s . 
The £oxiX>wir.^ iocrrui.aa ware e s t a b l i s h e d . 
*•
 C 23 H30 C X 2 K n *2 ° * 
2
-
 C 23 H3€> C *2 C C *2 ° lO 
3 . C „ H ^ C i 2 K2 M o 1 0 
4
-
 C 23 H30 C i 2 < * * 2 ° 6 
ft. C „ H ^ c i a * 2 o6 a* 
6 . C 2 3 H ^ Ag fc3 0 ? 
7 . C M H ^ Cd C l a » a 0 6 
• •
 C 2a H30 C 1 2 * 2 ° . » 
••
 cai H» c l s Ka °* * 
10. C 2 J H^ Ml C i j » 2 0 4 
1 1 . C 2 3 H ^ K4 Pb 0 1 Q . 
Kost of the comp IAMBS decompose on high temperature . 
6JL 
If CAT SoPftKtlRCii 
The molar conductance of complexes w n recorded in 
dimethyl sul foxide at lo"T* concentration «ra in the range 
7.&6-42.00 ohm" cm mole" • The ranges are compatible with 
nor.~electrolytee except the complex of bismuth. Broomheed 
end Magiure reported molar conductencee at 25°C for 
ethylene diamine complexes of cobalt (111) and ruthenium (2ZI) 
in dimethyl sul foxide es given below. 
Cis CoCl2 eDjCl 24 ohm"1 cm2 mole"1 
Cis «uCl2 e n d 2Hao 27 ohm"1 cm2 mole"1 
Greenwood suggested 50-70 ohm" em mole" as the 
range for l i l e l e c t r o l y t e s in dimsth^l su l fox ide . Sears and 
others measured conductances at 2S°C in dine thy 1 sulfoxide 
end gave values 23 (potassium octaden>ylsulfate) to 42 ohm" 
OR2 mole" (potassium thiocyestate) for l i l e l e c t r o l y t e s . 
Seer* with h ie coworkers bee done a l o t of work on molar 
conductencee of metel complexes in dimethyl sul foxide end 
compiled ranges of 70-9O, 40-90, 70-*0, SS-7S, S&-80 and to 
onward for various complexes and on t h i s bas i s suggested that 
a reasonable range for 111 e l e c t r o l y t e s i s 6&-*o ohm"1 cm2 
mole" 1 . Thus the molar oondueteneee o f complexes o f brucine 
noted show that a l l these oamplexee ere non~eleetrolytee . 
dl ant agnat ic . 
The ategnetlc e u s c e p t l b i i l t l e a of Mn2*. Ui 2*, Cu2 4 , 
Ag*. Au3* could not be done due to l e s s y i e l d but th« eeg-
n e t i e s u s c e p t i b i l i t y of cobalt conplex was found to 1.9 3B J*. 
m t C t « d §BfgUt» 
Bruclna la a complex indole alkaloid ard du« to the 
praaance of saveral ring aysteeta v i x . , pyrrocoilne ring* 
t e t r a hydroindole, ketoplperasine and 1-oxe ^ - 3 - c y c l o 
heptane rings together with various functional groups, 
such a* OCH_, K-CO, CH • * - CH a t e . , tha spectrum of the 
a lkalo id cons i s t s ot a larga number of bands of various 
l n t e s i t l e a . 
In tha spectra of brucln*, about forty bands nay be 
saen and i t i s d i f f i c u l t to glva apac i t ic assignment to a l l 
thasa bands. According t o structure thraa parti nan t p o s i -
t ions ara prona to ooordinata in bruclna nsjaeiy the a c y l s t e l e 
group , an i n e r t oxygen TO of c y c l i c e ther (oxepine) and 
the t er t iary nitrogen present in pyrrocollne r ing . 
in the spectre* of bruclna we assign the 2911 csT1 
band to • CH atretching vibrations*** the 2*94 csT1 t o 
arosiatle - OCHj s tre tching 1 2 * end the l*o l csT* to s k e l e t a l 
in c - c 3 3 . The hataroeyel lc organic cosipounda having oxygen 
as tha hater© ate* l i k e dloxane end t e t r « hydropyrane ehow a 
a a r i a s of band* in the ranga c£ 1124-10 30 c»" . Tha 
- 1 *-
absorpt ion at 1035, 1055, 1075 and 11IV ess occuring in 
bruclne nay ba a s s i g n e d t o tha c y c l i c « t h a r of tha oxspine 
as —1 
r i n g . Kakaniahi a s s i g n e d I960 ca» bard t o aromatic 
c a r bony i. and Baiiamy9 6 g i v e s 1664, 15L1, 1639, 1653 and 1675 
t c t h i s absorption in benscquir.one, anthrequinone, pyrene-
qui ior.e . ar. throne and oxanthrone. we a s s ign 1652 csV" t o 
t h i s v i b r a t i o n in bruclr-a. rhs c - h for a t e r t i a r y n i t rogen 
has been found t o occur a t 136o - 1110 en by S i i v e r s t e l n 
37 - 1 
and B a s i l a r • This n i g h t be present a t 13fefc cm for tha Cfc 
o f tha in do la rucxeua o f brucina and 1192 caT for tha C-K 
o f tha ni troyan in tha 1/6 jyrrocoAira r i n g . 
Now on ccoi i-axatior., tha rumb:«r cc absorpt ions dec-
r e a s e s , ^hsre ias a i i t t i a chance c t coord inat ion through 
tha c y c l i c e t h o r . The absorption a t 138f» and 1193 cst~ show 
i i t t i a change in frequency but tha l a r g e s t perturbat ion i s 
saan in C - 0 o f a c y l a s o i a or»up o c c u r i n v « t 1652 en • 
T h i s absorpt ion gcas down in frequency in a i l tha c a s a s . 
T h i s s i w n t o ba tha coord inat ion s i t a i n t h e s e cos ip leaes . 
Xt i s d i t t i c u l t t o a s s ign bands t o coord inated water bacausa 
t h a r i are o t h e r bands o f brucina p r e s e n t in tha mtmm r a g l o n . 
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TABlB-11 COfcDUCTOM^TKIC TITHAlICfc ( ^ a v e r s e ) BtfUCIKE -
CCBM.TCUS CHiXKlLE CCMJUCT/JhCE who* X 10 - 4 
Volume of 
C C C i 2 added i n an J. 
O 
0 . 5 
1 . 0 
1 .5 
2 . 0 
2.b 
3 . 0 
3 . 5 
4 . 0 
4.*> 
t . O 
1st llnd lllrd 
titration Titration Titration 
0 . 0 6 3 
0 . 2 5 
0 . 4 7 
0 . 6 2 
0.fc3 
l . O l 
1 . 6 0 
l . l O 
1 . 1 1 
1 . 3 0 
1 .70 
1 . 7 0 
O.Oib 
0 .23 
0 .40 
0.&9 
0.76 
0 . 9 0 
1 . 2 0 
l.OO 
1 . 0 2 
1 . 1 5 
1 .29 
1 . 4 0 
0 . 0 2 * 
0 .163 
0 .303 
0 . 4 
O.Stt 
0 . 7 6 
1 .02 
0 . 9 0 
0 . 9 2 
1 .06 
1.16 
1.26 
1st Titration 
Ilnd Titrat ion 
• 40 mi. o i 0.005M Brucine in the coi.1 
Vs 0.05K G0C12 from buret te . 
• 40 ml ot o .0025* Brucifta i o the c a l l 
Va iri. of 0.02S* CGCi2 trow buratta. 
l l l r d Titrat ion - 40 ml of 0.002CH Brucine in the c a l l 
Va O.O20H OOCi2 frcai buratta. 
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TABL£-3» (XMJUCTUSET.aC TXTKAT1U. ( R a v a r a a ) BSUCItS 
HAi.GAi.CU> C H L O A I ^ S CU^UICTMvCE rohoa x 10 - 4 
Voi-VUTMi o f 
H n C l 2 addsd i n ml 
O.OO 
0 . 5 
l . O 
1 .5 
2 . 0 
2 . 5 
3 . 0 
3 . 5 
4 . 0 
4 . 5 
5 . 0 
S . 5 
1 s t 
T i t r a t i o n 
0 . 0 * 6 
0 . 1 4 5 
0 . 2 7 7 
0 . 3 0 3 
0 . 3 5 1 
0 . 4 0 0 
0 . 5 0 C 
0 . 5 6 6 
0 . 6 * 0 
0 . 6 3 3 
l . O 26 
1 .06 
l l r . d 
T i t r a t i o n 
O.OS5 
0 . 1 2 
0 . 2 0 
0 . 3 2 
0 . 3 5 
0 . 5 2 
0 . 6 2 
0 . 6 6 
0 . 7 1 
l.OO 
l . O l 
1 .56 
XlXrd 
T i t r a t i o n 
0 . 0 * 3 
0 . 1 4 
0 . 2 5 
0 . 2 7 
0 . 3 5 
0 . 4 1 
0 . 5 0 
0 . 5 2 
0 . 5 4 
0 . 7 6 
l.OO 
1 . 0 1 
1st Titrat ion 40 ail of 0.005M Brucir.e in the caii . 
Va 0.05M MnCl2 from tha buratta. 
I lnd Titrat ion • « t l o t 0 . 0 0 3 5 M iimelna in the call . 
Vs 0.025* KnCi2 from buret te . 
XZXrd Titrat ion - 40 ml of 0.0020H Brucina in the c a l i 
Vs 0.02CM HnClg frcw tha buratta. 
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TA£ii .S-3t COkJUCXO-.^TnlC TITRATION v K e v « « 3 ) £*«U€lfc£-
MCK£i .Oio CrtiXniuE Ce*;flUCT;*»Ci mho* X l Q ~ 4 . 
Voxume o£ 1s t i l n d I l l r d 
M C i , addad in mi Titrat ion Ti trat ion Titrat ion 
0 .00 
o.&o 
l .OO 
1 .5 
2 . 0 
2 . 5 
3 . 0 
3 . 5 
4 . 0 
4 . 5 
5 . 0 
5 . 5 
0 . 1 0 1 
O.lfe 
0 . 4 O 
O.Sfe 
0 . 7 5 
0 . 9 0 
1 .00 
1 .02 
1 . 0 3 
1.07 
1 .0b 
1 .50 
0 . 0 3 
0 . 1 5 
0 . 3 4 
0 . 5 0 
0 . 6 0 
O.fcQ 
O.fe* 
0 . 9 2 
0.94 
1.00 
1.02 
1.0b 
0 .04 
0 .10 
0.16 
0.25 
0.32 
0.40 
0.50 
0.57 
0.62 
0 .72 
0,fc3 
o.to 
1s t Titration • 40 raj. c*. o.005*1 brucirva in th j cax* 
Va 0.65K MCi irons buratta . 
l l n d Titrat ion • 40 n i o i 0.0025H brucina in tha c a l l 
Vs 0.025M t i C i j treat buratta . 
I l l r d Titrat ion - 40 v l o i O.OO20H b rue in a in tna c a l l 
Vs 0.020M MCx2 fro© buratta . 
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COt U J C T U K ^ T K I C TH<v:-.TI&i< (HaVaraa) BHl/Cil-E 
CUPK; 
Velum* ox 
C u C l . added In 
O.OO 
o.so 
1 . 0 0 
1 . 5 0 
2 . 0 0 
2.SO 
3 . 0 0 
3.SO 
4 . 0 0 
4 . 5 0 
S.OO 
5 . 5 0 
i c CHi.cKi.-s 
ml 
a.K. 
I » t 
Ti r a t i o n 
o.oo*. 
0 . 1 2 
0 . 2 4 
0 . 3 7 
0 . 4 7 
O.S-5 
0 . 6 2 
0 . 6 6 
0 . 7 1 
0 . 9 1 
1 . 0 2 
1 .06 
'JUCT/J»CE BBhO» X l O . 
I l n d 
T i t r a t i o n 
0 .0O3 
O.Ol 
0 . 1 5 
0 . 2 3 
0 . 3 3 
D . 4 1 
O.SO 
o.sfc 
0 . 6 2 
0 . 7 6 
C .90 
l.OO 
I l l r d 
T i t r a t i o n 
0 . 0 0 4 
0 . 1 4 
0 . 1 7 
0 . 2 7 
0 . 3 5 
O.Ol 
•to 
0 . 5 5 
O.S6 
0 . 6 6 
0 . 7 * 
Q.fc3 
1st Titration 
Ilr.d Titrat ion 
I l l r d Titrat ion 
- 40 ml ot 0.005* Brucine in tha c a l l 
v» o.05M CuCl from buratta. 
• 4 0 » i o t 0.002IH Brucina 1* tha c a l l 
Va 0.02SM CuCl2 fro* buratta. 
• 4o ml of O.OO20M Brucina in tha c a l l 
Va 0.020M CuCi2 fro* buratta . 
Vafll f l f i . ft«« i 
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^AEiLE-Sl FCTEt T l U t B T t U C T1T&ATZCH B«iUClM£ CHKO-lUfc 
mmCir,E CX,Bf-4.lXAt& CHLCKJ.E FGTKt.T2AL i n l*V. 
VclUIMf Of 0. 
CrCl- added 
l.OO 
2.00 
3 .00 
4.0O 
£>.00 
6 . 0 0 
7.0O 
.OS* 
i n ml 
1st Titration 
20 ml o t O.OIH 
Bruclna 
353 
362 
39$ 
416 
434 
446 
454 
Via* f i g . 5U) 
Ilnd Titration 
40 mi o f 0.05W 
Bruclna. 
soo 
540 
560 
565 
590 
610 
620 
Vida F i g . 5(12] 
Vciunta o t o.O&M 
CCCi2 added in ml 
l a t T i t r a t i o n l l n d T i t r a t i o n 
l.OO 
2 .00 
3 .00 
4 .00 
5.0O 
6 . 0 0 
7.0O 
440 
*o4 
655 
699 
742 
775 
792 
564 
640 
664 
700 
775 
794 
620 
Vida f i g . 5(111) Vide F i g . 5UV) 
V 
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TABlk-6: iOTE**10»:T*UC TZTRA'tlLl- BriLCU*E MCKEtOUS 
aajcikE cuiHic CHLtKiae F O T ^ T I A L i n »V 
VoiUm* o i 0 
M C i 2 a d d a d 
1 . 0 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
t.oo 
6 .OO 
7 . 0 0 
. 0 6 * 
I n ml 
1 s t T i t r a t i o n 
20 mi oi . O.Oltt 
F r u c i n a . 
421 
45fc 
485 
LOb 
536 
556 
564 
V i d a J r i g . * U ) 
l l n d T i t r a t i o n 
40 ml o t 0 . 0 5 K 
b r u c l n a . 
464 
640 
6 7 2 
6 9 0 
740 
7 4 2 
7 7 7 
V i d a F i g , 6 ( 1 1 ) 
Voluma of O.OSM 1st Titration Unci Titration 
CuCl addad in mi 20 ml ot 0.01M 40 ml o t O.OSH 
* Brucina. Brudna. 
1 .00 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
7 . 0 0 
37S 
499 
796 
• 2 0 
©60 
§75 
675 
V l d a r i g . 6 an) 
410 
500 
&30 
545 
547 
57ft 
S4tf 
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TAJalS-7t FCTSt-TltttEikZC TITHATICN BKUCIKE W/^OATOJS 
CHLCH1DE 
BKUClhE £ i*C KITRATE PCTQvTlAL i n WlV. 
Volume o f 0 .05H 
H n C l 2 addad i n ml 
1 s t T i t r a t i o n 
20 BU Of 0 . 0 1 * 
S r u c l n a . 
I l n d T i t r a t i o n 
•O * 1 o f 0 . 0 5 * 
B r u c l n a . 
l .OO 245 555 
2 . 0 0 
3 .OO 
4 . 0 0 
5 . 0 0 
6 . 0 0 
7 . 0 0 
294 
306 
310 
325 
340 
351 
V i d e F i g . 7 ( 1 ) v i 
seo 
6 2 0 
6 3 0 
6 4 5 
6 5 0 
6 £7 
a« fcig. 7 i l l ) 
Voluma Ot 0.0&K 
2n(*€3) addad 
i n »U * 
l.OO 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 . 0 0 
7 . 0 0 
l a t T i t r a t i o n 
20 ml o f 0 .01K 
B r u c i n a . 
594 
6 8 4 
730 
740 
7 7 * 
7>a 
6 0 4 
V i d a F i g . 7 ( 2 2 2 ) 
12nd T i t r a t i o n 
40 ml o£ O.Qbto 
E r u c i n a . 
5 1 0 
6 0 0 
6 4 0 
6 5 3 
690 
7 0 5 
7 2 2 
V i d a F i g . 7(XV) 
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>i ,t t?9 n M 
T a ai.Kei.old Mcotir.e, C. H r. , it. pure s t a t e ia 
a coi.ori.aas o ix having b .p . 245°C. I t i s rr.isclbia in a l l 
o o 
proportions with water below 60 and above 210 C« at i n t e r -
vening temperatures soluble hydrates are not iorm-ad and mis-
c i b i l i t y i s xlmited. According t o Kelly e t a l an azeotrope 
i s formed, wnich contains 2.45 percent o t n icot ine and b o i l s 
at 99°C at 760 m.m. 
Mcot lne contains pyridine nucleus, e s ta^ i i l shed by 
chen i s t a wr>o using various oxidiz ing agents* obtained from 
the hB99 n i c o t i n i c acid (j.yridine-3 c<arboxy.*.lc acid; • i-ater on 
the fortr-uxa ot n icot ine extanedad to C . H 1 , C5H io^' ***** t h * 
xetar work i s cnietx> conciBred with the natuie ot tha r e s i -
due C.H i . The la ter has tha com^ositicn c£ p i j j r id ina and 
the behaviour of n icot ine in nar^ r-actions ia eixpi-ica^le on 
the assumption that i t ia 2- (3*-pyridyu plp^rldlne. 
The main bee* o i tobacco was I so la ted end separated In 
3 pure form nineteen years l a t er by f o s s e I t * Helmenn from 
fermented as wel l as non-fermented tcbacco. Vnen n icot ine i s 
ox id i sed with chromic acid I t y i e l d s en amino acid, C^H^o^, 
which may be decarboxy le ted to pyridine • This acid, n i c o t i n i c 
acid, was subsequently shown to be pyridine- -carboxyl lc 
acid • Mcot lne I s therefore a 3-subst l tuted pyridine and the 
nc ircu lar formula ariovs that the subst l tusnt rmmt be saturated. 
a 
Tha alkaloid *craa a eryatai-llna addition compound with s ine 
chiorlda, and whan t h i s ia haatad with Uma^pyrldina, pyrrol* 
and M t h y lamina ara obtalnad, auggasting that tha atruetura 
may torn ] 
(Kicotina) 
Thla atruetura waa f ina l ly con rlratad by aynthaala. A number of 
a 7 a 
syntheaije o£ nlcot lna nova baen raccrdad ' * • 
A aurvay of tha work carried out on tha Intarectien of 
ma tax Ions and nlcot lna in die*tea tha xarga poter . t la i l t iaaot 
metals to form a wide variety of complex iona in varloua con* 
d l t i ona . Kicotina and cyano cadmium complexes have baan 
reported by Code in tha maintained pH and tha a lkalo id was 
detected by t i t r a t i o n . Tha polarography of th« c c a p l r a i o t 
Mn (12) and (III) with Kicotina was atudlad by Donald1 0 . 
Prasad a t a l 1 1 atudlad tha complexes of ThCl4 with 
n lco t lna In e therea l or bsnaane, medium giving preelpl tatea 
which war a amorphous in nature. Synthesis of by drain/ lactams 
by Hg ( i l ) SOT A da hydro gen at lon, tha rata of ashy drogan atloo 
of apartalna and nlcot lna with and without tha addition of IOTA 
12 
h is baan raportad • 
if-r as ad arid S<-ivaatva s y i . t h a s l s a d tha addi t ion ccmpounda 
o f V (IV) with n i c o t i n e and aav^rai. o thar h e t e r o c y c l i c basaa . 
Wait ing p o i n t o£ n i c o t i n a ccm^iax was b3°c and brown i n c o l o r . 
Frasad, Garg fc aaddy war a at>ia t o prapara t<-e ctJ&pounds of 
c o b a l t chxorido with organic substances i n non-acjuaoua madia. 
IS Inorganic -organic n i c o t i n a coroj-.I'axas hava boon ra jor tad • 
M c c t i n e re acta with "gCi . , Hg (QAC)
 2» *nC± and Cu (t<^;) t o 
g lva c r y s t a l i l n a j r a c i a l t a t a • B^ &ri tnixad with ^gCi- yava 
raddish c r y s t a l o f C l Q H J 4 **2« BitOH. 5HgCl2# c l Q H 1 4 l ^ . 
s a x i c y i e t a . SHgCi i c . HA4 l. . auj . foaai . i cy lata , 7HgCi. . and 
it.any ot-har comj. iaxas hava b-ar. r^nti^nad i l k a C. il t, . 
3ACOH. 3ZnCx2i C i Q H 1 4 * . fit. CCjH. 3 *.nCi » c 1 Q H 1 4 t. . 
3Ha (CH2) Co2H. 2 2»Cl2f C-1O H 1 4 i ^ . 2riCt H. 9Cd (c/vC) g and 
C 10 H14 * 2 * 3 * c o a # 7 C d < C A C > 2 ' T h a n , 3 A t i n « S a i n t s ©* com-
pounds hava be*an g i v a n . 
5oma coa^laxaa of. n i c o t i n a and t h a i r l n a a c t i c l d a l 
p r o p e r t i e s hava baan ra^ortad by Oa Zai ick and Karoj.in , A i l o t 
tha ccmplaxas vara inorgan ic -organ ic n i c o t i n a aUxad xigand 
complexes with g a r t i s l n a t a , Ew«cety 1 - 4 - n l t r o - a A t h r a n l l a t e , 
Benz id ine -2 , 2*d lau l fonate , p-arclnosaiJ.cyiate» p - a c e t y l amino 
a a l l e y l a t a 2, 4 -d in l t ropneny i aca ta ta and l - o l - 2 naphthoate 
e t c . I he a t f a c t o t l e w i s ac id cr. tha o p t i c a l ro ta t ion o f 
17 
nico t ine has toman shown by Tomita a t ml . The op t i ca l 
rotat ion of n icot ine was increased by tha action of oat 
i.ewis acids* 
Tha s tudies of nuclear magnetic resonance of para* 
magna t i c organosol t e l l i e ecfcinlde complexes and proton 
magnetic resonance s tudies of para magnetic 4f and 5f systems 
lfi 
containing the eyciopentadlenyl Uganda have been reported • 
The proton UHH studies ware carried out on the paramagnetic 
4f and Sf system of Ul-CgH^^ where <cftH& • cyclopenta-
dienyly M (1H) - Pr, hd, Bu, Ho. Tm, Yb) . ( - C ^ j H ' x 
X * (-) nicotine. Tha re are many other complexes with 
acme amines. 
19 Prasad and Kumar reported the aromatic tert iary amine 
and heterocycl ic base derivativea of Ti (IV) . Tha i-igand 
and metal ware dissolved in st .O and s t i r r e d for long t ime. The 
complexes were colored having low melting points* 
Vanadium t r l chloride was made to react in S t - 0 with 
various aromatic secondary and ter t iary amines and with hetero-
c y c l i c bases* The products formed30 were complexes in which 
V exhib i ted a coordination number 4 . They were amorphous 
Formation of compounds of vanadium oxy tr i ch lor ide with si 
aromatic secondary and tert iary amines and heterocyc l ic bases 
21 have been reported • VoCl. waa allowed to react with bases 
in CCx4 and g«vo tha coordination number s i x . Tha complaxaa 
&ra hyarosaoplc in nature and eo ioc td . 
Application of i rotor KM* s h i f t raaoanta to tha chanloal 
analys is o t n lcot lno heva baan atudiad by Maseru at el22. 
Xt appaara froa tha dataii.«d survsy of tha xltaratura 
that tha conplaiaaa of XI I I I . Vo (H) , Mr (XI) , Fa ( I I I ) , 
h i ( I I ) , Cu (XX), Cd ( I D * Sb ( H I ) , Bi (XXX) andU0 2 (XX) 
with Nicotina hava not so far basn atudiad. Tha y rasant 
chap tar daala with *y Invest igat ions on complexes of thajao 
n s t a l s with n i c o t i n e . 
MffWWBN'gfle-
i 
1. Nicotine (B.D.H.) England. 
2 . A±umliuusi t r i ch lor ide (B.D.H.) Vanadyl s u i t At* 
(B.D.H. England) Hanganous chloride . Ferric 
chlor ide , M c k t l chloride, Cupric chloride , 
cuprlc n i t r a t e (All B.D.H.) , Cadeltui chloride 
(E. Merck) , Antimony tr ich lor ide ( U . s . s . R . ) , 
Blenuth tr ich lor ide (C. Merck), Urenyl su l fa te 
tB.D.H. England) . 
3 . Other reegentes 
Ktnaroi, Dimethyl aulfoxide (England) . 
FWfcfirflUPf' ,gf .MM Sgfl|BJH*lt» 
To e wel l s t i r r e d suspension ©1 n e t e l lone in ethanol, 
n i co t ine taken in the see* solvent eee added* The reauit lrg 
Mixture wee e t l r r e d ebout th ir ty aUnutes. The prec ip i ta te 
wee centr l teged, weened eeverel t lews fro* the eeee eoivent 
to rowovo OMOese of » e t e l end l igend. The eeooleaee were 
dried in erecuo for several days. 
The enalysee tor carbon, hydrogen end nitrogen were 
done by Bioroeneiyt lce i divis ion o£ centre l drug and research 
i n s t i t u t e , i-ucknow. 
The conduct iv i t i e s of X X K T V so lut ions ( in dimethyl 
sulfoxide) of the complexes wete measured with * Phi l ips 
conductivity bridge modal PR 9S00 using s dip typs c e l l 
( c e l l constant 0.»«) at 2 i ° C Conductcmetrlc t i t r a t i o n s were 
a l so perforated by ths seme bridge, totantieme t r i e t i t r a t i o n s 
w,*r« dons by Pye typs potentiometer. Infrared spectra of ths 
complexes and n i c o t i n s wars recorded with Parkin* slmer 
spectrophotometer 621* Magnetic measurements were performed 
with Ooy's balance at Department of Chemistry, University of 
Delhi, Delhi . Melting points wens reoorded with usual method. 
Reverse ccnductomatttc t i t r a t i o n s (constant amount of 
n i c o t i n e , varyir.g amounts of matai sa l t ) were performed in 
ths cases of Vo2*, Cr3*, Mn2+, C©2+, * i 2 \ Cu2+ and U©2+ in 
aoueoua medium using a Phi l ips conductivity bridge modal 
PR 9500. Reverse potentlometrlc t i t r a t i o n s were performed 
using a Toshnlwai potentiometer. 
MfcLTi #frP MtWi&Ki 
Ths chemical analyses for csrbon, hydroges sad nitrogen 
of the complex** show that the interact ion of metal ions end 
n i co t ine occurs in ths molar ra t io of i t 2 in e theno l l c medium. 
Conductometrlc and potentiometric t i t r a t i o n s give ths molar 
r a t i o s of H I and It 2 la aqueous anedlusu The following formula* 
represent t h e i r composition. 
1 . Al (H1C0)2 C l j C ^ Ha& A1C13 fc4 
2 . Vo 4I*lCo)2 S04 C w H2fc K4 0 5 V 5 
3 . No (MCo)
 a Cl a C ^ M2fi C i 2 Mn » 4 
4. re iiiico)
 2 c i 3 c ^ H2fe c i 3 F« n4 
6 . Kl (HlCo)2 Cl 2 C ^ H2fc C l 2 k 4 M 
« . Cu (MCo)
 2 C l 2 C ^ H2fe CJL2 Cu l»4 
7 . Cu (MCo2<K03> C ^ M28 Cu » e 0 6 
6 . Cd (MCo)
 2 l j C ^ HJS Cd I 2 K4 
» . Sb (MCo)
 2 C l 3 Cjp H2fe C l 3 K4 Sb 
10. Bl (MC©)
 2 C l 3 C ^ H2% B1C13 » 4 
11 . Uo2 (MCo) 2 S04 C ^ H ^ »40§US 
The deccsi^osltlon temperatures of the complexes are 
lower thar. those of brucine ccs^xexes . 
ttflitf condMgV«Cfji 
The complexes are insoluble) In cu—ion organic solvents 
i lka acetone, carbon tetrachlor ide , chloroform, e s e t o n l t r l i£. 
nltrotr.j&thane and nltrcJ^enmene e t c . Thai ere so luble In dine thy 1 
su l fox ide to some extent in which the molar conductances have 
been recorded. The complexes of Al* , Kn*a and re are i n s o -
luble or give turbidity in tha sa id so lvent . The conductances 
of r e s t of the complexes f a l l in the range of 0.64-&.04 ob» 
CM2 awle" 1 . Greenwood e t a l 2 4 suggested 5o-70 ohm on 2 mole" 
es the range for l s l e l e c t r o l y t e s in dimethyl su l fox ide . Thus 
the mol«r conductances of the CGftvxex^a show that a i l thaaa 
complexaa ara n o n - e l e c t r o l y t e s . 
HaisllMc ^ f c a p U f e a U U t t * 
Tha non-transit ion metals (Al, Cd, 3b and Bi) and 
uranyl complexes ara diemegnetlc. 
Vanadyl su l fa te and copper ehiorida complexes hava 
s ing l e unpaired e lectrons and thalr magnetic moments of 1.67 
ar-d 1.61 BM, raspactivaiy ara a . t i t t l e i.owar than tha ax* 
pactad spin onj>y value o i 1.73 Bjn* Klckel (21) i s axpactad 
to hava a vai.ua 2*62 8.M. and tha nagnatic momsnt in KKMCo)-
CI- complex i s 2.74 BJi. Tha magnetic moments for Ha2* and 
Fa complexes ara 4.93 and 4.46 BJ*. which are unexpectedly 
quite low. Normally t h i s i s axpactad to be t . 9 2 S.M. for 
f ive unpairad e l e c t r o n s . 
Tha i . r . spectra of these complexes hava assc compared 
with tha i . r . spectra of the n i c o t i n e . 
Ths i . r . s p e c t r a o t n i c o t i n e shows s t r o n g bonds a t 
1660 ( « ) , 1590 ( S ) , 15t*0 (V.3 . ) , 1460 (S) . 1455 (Sh) , 
1430 ( V . S . ) , 1420 ( V . s . ) am"1 which »*y b« due t o C - C and 
C a n v i b r a t i o n s . These are reduced in I n t e n s i t y sod nusjber 
e . g . 1660 (V.W.), 1605 (V.K), 1640 ( • ) , 1610 ( • ) , 1580 (a) , 
1560 ( • )# 1640 (w) , 1610 (V.W.) # 1515 lift y 1640 W.W.) , 
1610 (») l 1660 (*) , 1620 Oft) f 1640 (W) , 1610 U ) . 1600 <») y 
1640 (V.W.), 1610 ( • ) * 1660 <*) • 1600 <») , 1680 (•) f 1650(V.W.)> 
1610 (») . 1*90 <*1 . 1530 i n AA3*. V©2+. Ka 2 *. r e 3 * . Ki 2 * # Ctt2*. 
» . > A i | A -Tka-
Cd • Sb , Bl sod 0©_ complexes r e s p e c t i v e l y , Btrong band 
s t 1315 (s) i n n i c o t i n e goes down i n i n t e n s i t y end f r e -
quency and seems t c p ley s par t in c o o r d i n a t i o n . The n i c o t i n e 
must t h e r e f o r e be a c t i n g as b i dent a te x igand. 
^ ° "i *1 
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i n ml 
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i o ~ * . 
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i n ml 
0 . 0 0 
1 
2 
3 
4 
5 
6 
7 
e 
9 
iO 
11 
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13 
14 
16 
16 
17 
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19 
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G.52 
0 . 6 2 
0 . 7 5 
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0 . 9 2 
1 .01 
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l . O l 
1 . 1 2 
2 . 0 0 
2 . 0 9 
2 . I S 
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1 . 2 5 
i . 5 5 
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1.C7 
1.1)9 
2 . 0 0 
2 . 0 5 
2 . 1 5 
2 . 1 6 
2 . 2 0 
2*20 
2 . 7 5 
2 . 6 5 
2 . 6 7 
2*69 
I 40 ml o f 0 . 0 2 M N i c o t i n e V s . 0.04M CoCl 
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in mhos x 10 - 3 
Voiuaa of Mckalous 
Chiorida added in mi. 1 s t Titrat ion llr.d f i t ration 
o.oo 
1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
fc.oo 
9 . 0 0 
lO.OO 
11.OO 
1 2 . 0 0 
1 3 . 0 0 
14.OO 
15.OO 
16 .OO 
17 .OO 
lb.OO 
19 .OO 
2 0 . 0 0 
21 .OO 
2 2 . 0 0 
2 3 . 0 0 
0 . 0 2 
O.lfe 
0 . 3 5 
0 . 4 7 
o.si 
0 .62 
o.&fc 
0 . 7 0 
0 . 7 2 
0 . 7 4 
0 . 7 4 
l.OO 
1 .16 , 
1, 
1. 
1, 
1, 
24 
32 
36 
3b 
42 
1 . 4 4 
1 . 4 5 
1 . 6 0 
1 . 2 1 
1 . 2 9 
1 .36 
1.4Q 
0 . 0 5 
0 . 2 0 
0 . 3 4 
0 . 4 b 
0 . 5 5 
0 . 7 3 
G.b6 
G.9b 
1 . 0 4 
1 .26 
1 . 3 5 
1 . 4 5 
1 . 5 6 
via* r i g . lo 
1s t Titration - 40 su or 0 .02* fcicotlna in the c a l l 
v» o .04 K KCCia from buratta. 
l lnd Titrat ion • 40 »1 or 0.01M fciootina in tha c a l l 
Vs o.o5 M KiCi3 iron buratta. 
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T A B l S - . l l ' CCM3UCTO.EXK1C - TlTrtATlCh 
MCXTlt-E - CUPKlC 
CCKDUCTAhCK i n mho* x 10 
M T K A T S 
- 3 
Volum« o t Cupr ic 
M t r a t a i n m l . 1 s t T i t r a t i o n 22nd T i t r a t i o n 
0 . 0 
1 , 0 0 
2 . 0 0 
3 . 0 0 
4 . 0 0 
5 . 0 0 
6 .00 
7.O0 
fc.oo 
9 . 0 0 
1 0 . 0 0 
11.OO 
1 2 . 0 0 
1 3 . 0 0 
14.OO 
15.OO 
16 .OO 
17 .OO 
lb.OO 
19 .OO 
20 .OO 
21.OO 
22.00 
23.00 
24.00 
0 . 0 4 
0 . 3 6 
0»66 
1 . 0 0 
1 . 2 3 
1 . 4 7 
l . b l 
2 . 0 4 
2 . 1 b 
2 . 5 0 
2 . 7 7 
2 . 9 5 
3 . 1 2 
3 . 4 4 
3 . 5 6 
3 . 7 0 
0 . 0 5 
0 . 3 1 
0 . 5 2 
0 . 6 6 
1 . 0 
1 . 2 5 
1 .35 
1 . 4 9 
1 . 7 5 
1 . 6 6 
2 .Ob 
2 . 2 7 
2 . 3 6 
2 . 5 0 
2 . 6 3 
2 . 7 7 
2 . 9 5 
3 . 1 2 
3 . 2 2 
3 . 3 3 
3 . 4 4 
3 . 5 6 
2 . 5 * 
3 . 5 6 
3 . 5 6 
V i da F i g . 11 
l a t T i t r a t i o n 
I2nd T i t r a t i o n 
40 ml ofc O.Ol H K i o o t i n a i n t n a c a l l 
Va 0 . 0 5 M Cu Ui03> 2 t r o a b u r a t t a . 
40 ml o f 0 . 0 2 M t u c o t i n a i n t n a b a a k a r 
Va o . 0 4 M Cu(hoj)
 2 Crow b u r a t t a . 
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COEiJUCIU* ETHIC - TITRATION 
MCCTIfcE • URAMfi. MTHATE 
0*UiCT^CL in mho. x 10-
Voxumo of u r » y l
 2 # t T l t r a t l o n l l n d T 4 t r a t i o n 
n i t r e t * in ml 
0 O.O 3b 
1.00 0.065 O.O 26 
2.00 0.243 0 . t 2 
3.00 0 .436 0 .77 
4.00 0.6 2 l.OO 
5.00 0 .77 1.25 
6.O0 1.00 1.32 
7.00 1.11 1.^1 
L.OO 1.31 1.72 
9.00 1.36 1.92 
10.00 1.40 2.0c 
11.00 1.63 2.1b 
12 .00 1*^3 2 . 3b 
13.00 1.7fe 2.SO 
14.00 l .bb 2.70 
lt.OO 2.0O 2.77 
15.00 2.11 2.95 
17.OO 2.27 3.03 
lt.OO 2.3b 3.22 
19 .OO 2.43 3.33 
20.00 2.66 3.44 
2 l.OO 2.56 
22 2 . 6 * 
23 2.6* 
24 2.M 
Vlda F ig . 12 
1 s t T i t r a t i on * 30 wi of O.Ol M Moot ing in tha boakor 
V. o . o l M Uo2(V03>2 Item burott . 
I lnd T i t r a t i on • 30 ml of 0.01M fciootln* in tha bo«k«r 
V. 0.05M of Uo2 (»i03)2 twom burttt* . 
1060 
FIG. 13 
M 5 0 0
 A ^ I 
1560 
1080 
5 6 0 
160 
IV 
6 
2 3 4 5 6 7 6 
Volume of m e t a l ion in ml 
! 4 0 m l of 0 . 0 0 5 M N i c o t i n e Vs.O.OSM V0SO4 
I t 4 0 m l of 0 0 0 4 M Nicot ine Vs. 0 - 0 4 M V0SO4 
I I ! 4 0 m l of 0 . 0 0 2 M Nicot ine V * 0 0 2 H V0SO4 
IV 2 0 ml of 0 0 1 M Nicotine V s O . 0 5 M Vo SO4 
V i d t Tabic 13 
Bu 
TAfil*S~13t 
Voiuma o r 
v a n a d y l 
s u l f a t e 
added i n 
ml 
o.oo 
0 . 5 0 
l.OO 
?..5© 
2 . 0 0 
2 . 5 0 
3 . 0 0 
3 . 5 0 
4 . 0 0 
4.SO 
S.OO 
6 . 0 0 
6 . 5 0 
7 . 0 0 
7 . 5 0 
B.OO 
*C/T£fcTIC*;Li 
MCCTXfcK -
i n wV. 
R1C - TlTKATlOb 
V^AJKi. SULFATE 
1 s t T i t r a t i o n 
40 mi o t 
O.OOSM M c o t i r a 
460 
6 2 1 . 6 
5 1 9 . 6 
4 6 7 . 2 
6 3 2 . 4 
1 1 3 b . 2 
127 4 . 0 
1 3 6 4 . 5 
14O7.0 
1 4 4 0 . 6 
-
1461 
-
1447 
-
1421 
l l n d T i t r a -
t i o n 4o ml 
Ot 0 .004K 
M o o t i n e 
170 
1 6 2 . 6 
230 
1 3 * 
679 
1 1 7 7 . 5 
1 2 2 7 . 5 
1 2 5 2 . 6 
1297 
1269 
1333 
-
1366 
-
1 4 0 S . 5 
-
i C T E M l A t 
U l r d T l t r a 
t i o n 40 ml 
Oi. 0.002M 
Nl c o t i n a 
1 7 6 . 4 
1 9 * . 4 
2 6 6 . 6 
3 6 3 . 6 
63C.6 
1 2 1 0 . 0 
1 3 5 6 . 0 
1450 
1 5 1 4 . 0 
1556 
-
1619 
-
1 6 5 i 
-
-
IVth T i t r a 
t i o n 20 ml 
0 1 O.Olft 
fclcotlna. 
6 0 . 6 
6 4 . 4 
1 2 6 . 5 
1 4 9 . 2 
3 6 6 . 6 
6 1 3 . 0 
9 5 1 . 6 
1 0 4 6 . 0 
1117 
1165 
mm 
1 2 3 1 . 4 
-
1266 
-
1301 
l a t Titration 
l lnd Titration 
U l r d Titration 
XVth Titration 
O.OSM VoS04 uaad 
0.04M Vosc4 uaad 
0 .0 2* Voso4 uaad 
0.0SH Voso4 uaad. 
VIda Fig . Wo. 13 
1600 
1200 -
6 
c 
.2 800 -
c 
o 
Q. 
400 -
1 2 3 4 5 6 7 e 
Volume of m e t a l Ion in ml 
1 20mt of O.OIMNicotint Vs. 
0.05 M CrCl3 
! ! 2 0 m l o f 0 .005MNicol ln« V*. 
O.OSM C r C I 3 
! ! I 40 ml of 0.004 M Nicotine 
0.04M C r C l j 
Vid«Tobl€ 14 
Si 
T*Bii£-14i i OTEf TiO«. IKiC - THWrt'ltt* 
ir. »V . 
Voiumt o i chromium 
t r i c o l o r ! d* ackiad 
i n oil 
O.OO 
o.to 
l.OO 
l .SO 
2 . 0 0 
2.bO 
3 . 0 0 
3 . tO 
4.GO 
4.bO 
5.0O 
5 . 5 0 
6 . 0 0 
6 . t O 
7 . 0 0 
7 . i O 
1 s t T i t r a t i o n 
20 » 1 O.OlM 
M c o t l n a 
223 
250 
262 -5 
295 
3 t 0 
575 
791 
t>94 
9 4 3 
« k 
looo 
-
1040 
-
1090 
1094 
l l n d T i t r a t i o n 
40 n-i. 0.005H 
I i c c t l n a 
335 
400 
410 
boo 
So5 
fcOl 
912 
10 l b 
1044 
-
1102 
-
1177 
-
1210 
-
I l l r d T i t r a t i o n 
40 mi. o.oo4fc 
M o f t t l n e . 
275 
325325 
345 
4lO 
495 
lOOO 
io*fc 
-
1190 
*m 
1272 
-
1350 
-
1400 
-
1st Titration 
llnd Titration 
lllrd Titration 
- 0.005 M crci3 usad 
• 0 .05 M CrCi- uaad 
• 0 .04 M CrClj usad, 
Vida F i g . 14. 
o 
£ 
0 
o 
% 
o 
9w 
O 
I I 
f 4 
u 
8 
o 
I 
111 
S S 
8 
0> 
0 
3 
0 
#i «n 
<4 
a 
o 
4t 
•-4 
0 
«4 
> 
Q 
i 
ft 
m 
<Q kit CD 
a 
to 
m 
o* 
O 
**> 
C4 
JZ 
8 
o 
o 
CM 
O 
o 
rvi 
58 8 
in 
1 
5 
* 
S 
n 
o 
» a 
a 
8 « 
^ * * ^ * « • % . * • • % ^ ^ « ^ * ^ 
"• **» 4><0 tfl f **» # r * R < * i n -i •-! 
I 
8 
3 
in 
o 
o 
JC 
» 
I 
© 
1 
S3 
in 
o> 
(A i n S3 
« 
,-4 
tf) I A 
-4 
x 
m a t $3 en o 
-4 
2 8 8 8 8 8 8 
«* 
M 
n 
e* n 
3 
o 
> 
1 
I 
1 I 
u_ ~ 
o 
< • a 
* 
f4 
s a 
u 
* • 
"fc 
-V, 
g 
O -
* 
«>» 
X 
8 
u 
n 
<n - 4 
x 
^» «n 
-a 
x 
? ? ? 1 
*4 
S 
H f4 
•n 
Q 
Q 
9. 
Q 
9 
O 
^ c>t 
f-V C4 
i2 2 
. - • J - • 
H •-* 
»"»«i 
«N iM 
JO> I S 
••"i *r> 
«S 
r+ ft 
s> ^> 
C4 f<« 
^5 *0 
C4 r* 
«? <© 
*C Vf! 
H Q ! 
- 1 tfi 
H 4*1 
O O 
4) 01 
J » o 
"» -9 
O O 
iA rfl 
J ) U} 
'd' <• 
H J4 
s§ 
^ r^ 
r» O 
m «n 
3 
JO 
g a 
§1 
f * 
1 
M 
m 
•A 
! 
8 
> 
! 
o 
9 
<-l 
c 
•4MB 
o 
u 
u 
CO 
o 
z 
o 
CL 
(V.) 
S -r ~ 
aauoiifiusuojx 
£ 
o 
O 
u 
< 
o 
u 
£ 
o 
OL 
WO 
»—« 
CO 
d 
(%) •9U0|||UltU0JJ> 
o 
o 
in 
o 
o 
CD 
o 
o 
o 
'2 
u 
o 
o 
oo 
E 
o o 
o 
O 
> 
c 
o o 
o 
o 
B 
6L 
_ L 
S 8 S 8 
(%) KHJOUfUJfUOJj. 
o 
© 
o 
INI 
U 
c 
2 
o 
u 
3 
Q. 
CL 
d 
Z 
o 
Q. 
(yt) iDuouiujsuoJi 
X 
%> 
"a. 
£ 
o 
o 
J? 
£ 
C 
o 
u 
£ 
o 
%) 
a to 
a: 
o 
z 
3 
s s s 
{%) »3U0tMUI«UDJi 
I 
s 
c i 
u 
o 
E 
9 
tt 
O 
Z 
5 
CL 
O Q O O 
(y t ) »9U0|||UifU0Ji 
X 
"ot 
E 
o 
a 
a 
c 
o 
u 
•D 
u 
%» 
Q. 
CO 
cr: 
CO 
o 
2: 
5T 
(•/•) 99U0IIIUISU0J1 
X 
"a 
e 
o 
u 
o 
z 
u 
£ 
o 
ex 
Z 
o 
(•/•) asuoniujsuoji 
o o 
<NJ 
' ^ 
o o 
CD 
£ 
o 
o 
u 
o 
o 
£ 
«_ 
u 
<y 
a in 
AC 
o 
«^ 
O 
Z 
o 
Li. L 
© 
CO 
o 
(•/,) »0UOUIUJSUD-i 
1 
3 
£ 
*_ 
8 
a tn 
Z 
«» 
o 
am* 
a 
8 S S 8 
**TP»*£W-3SM«'Bi«i 
o o 
0 o 
o 
o o 
o 
o 
CO 
"S. 
e 
o 
o 
cs 
»>* 
o 
CD 
%> 
c 
o 
u 
E 
9 
U 
ex. 
0> 
d 
a. 
8 3 S S 
(V.) tjuouiuituoiy 
8 
ex E 
o 
u 
o to 
5 
4» 
C 
o 
E 
3 
o. 
CO 
en 
S S 5 8 
(y#l 99uoii|uifuoJx 
Harry, T. A» "Th« pxant. Aikaxclda" Fourth fcdition, 
J. A . C h u r c h i l l , toncicr, p . 36 (1949) • 
ttanaka, **• H. i . end rtoimas. ri. * . . j "Tha Alkalo ids** 
Acadaroic Praaa, N. \ . j V o l . 1* p . 235, 19SO. 
i c a a a l t , *• and Kalmann, i - . / Galgar Kag. Ihartnac., 24* 
23b <lfe2») . 
Hubar, c . i Bar. 3, fc49 (lfe7o) . 
i - a l b l i n , R., bar, l o , 2136 (1677) . 
Craig, *.. C ; w. /*r.. Cham, -ioc.r 55 , 2654 ( 1 9 3 3 ) . 
h i c t a t , A. o ld Crapiaux; hvc, 2*», 1904. 
-.path, £ . tX.d K a t t T T , F.> B*sr, ">fc, 494 (1935) • 
Go6a, D.i Ccr>pt. randf, 252, 2736-40 . 
Donald, D. Kontaxvo, G. and Joaaph, G. J r . , Anal . l * t t . f 
l ( l Q ) , 6 4 1 . 5 4 (195 b) . 
S raaad, and Khandalvai, B. L.t J . l n d . Cham. S o c . ; 39, 
112-14 (1962) . 
Moahria, « . / Mohrav, H. and Altanachwldt w# Arch. Pharm/ 
296(6) 350-6 ( 1 9 6 5 ) . 
Prasad, S . and ->rlv«atva, ft. C. j Zodiac J . Chan. 3 ( 2 ) , 
67 -6 (1965) . 
Prasad* 3 . ; Garg, V. i . and Kaddy, * . te.j J . t r o c . I n s t . 
Ch®mlstaf 3 7 ( 4 ) . 167-9 (196S) . 
V«ronasa, V • ana Daaal ic , K.y Ciassn k, Hwnicara Tachao l . 
Boana Harccgovina; 19-14 , 77-fc4 ( 1 9 6 6 ) . 
Dase i i ck , K.. and b i k o i l n , £ .# Qiasnik Hamicara Tachnol 
Bosne Htsrcagovinay 12* 45-52 V1963) . 
Tcsnita, A . ; Gchia i , Sj Hirai* H. end ttaklshlroa, £»i 
J . Inorg . hucx. Cham.i 2 9 ( 1 ) , 106-12 ( 1 9 6 7 ) . 
Ohaahi, H.f Xaao, M. and T a l j a r o , t.t B u l l . chain. S o c . 
Japan. ; 44 ( 2 ) . 5 7 6 - 7 ( 1 9 7 1 ) . 
Prasad, - . and Upadhyay, K. t . ; «J. t-roc. I n a t . Chan-.i^ts.j 
32, 259-61 (196 3) . 
Prasad, S . and Upadhyay, K. h . ; J . Proc . m a t . Chamlatay 
32, 270-6, (I960) . 
Prasad, 3 . a**d Upadhyay, K. H.f J . F r o c . I n s t . Chemists* 
32* 370-6, ( 1 9 6 0 ) • 
ftamocu, Oy Xaao, « . and T a i j i r o , Y.y B u l l Chtn. Soc . 
Japan* 44 ( 2 ) , 676-7 ( 1 9 7 1 ) . 
Matal-bruclna ccap lax - Papar coanunleatad . 
Oraanwood, *». fc.# Stroghan, » . P . and w i l a e o , A. > • / 
J . Chan. 50C.1 (A) , 2209 (196§) . 
s i A vers t a i n , * . H.f and fiasslar, G. c . # "spactroewtr lc 
I d e n t i f i c a t i o n o f organ ic conpounda", Johr. Hilary, I*. Y . 
p . 67 (1963) . 
o T ti \ C h N X N ,fi 
The chonlcal evidence avai lable in 194b enabled 
1 2 3 
Hobinson # * to deduce correct*} the structure (l) ot 
strychnin.* and In ths i©i.i©ving year the same structure was 
4#& proposed irciependsntiy by woodward 
tior. o t the problem. 
in very c l e a r exposi-
n g . (1) 
Strychnine which occurs in tha ae;ds of strychr.oa 
r.ux vomica nay be extracted . strychnine tC2iH22°2* 2* i s * 
mono ac id ic tert iary base ( ter t iary base h la termed K.) which 
contains e c y c l i c amide ' (the K In K-C- i s tensed * ) • Tha 
bas ic nitrogen atoa (Kb) of strychnine i s tert iary lor 
quaternary alkyl strycbnlnlu* s a l t s re su l t frcsi rejection 
o 
with molar {.roiortlon of eiXyl hai ldes • The secondary 
amine {hart) or nhsthyi strychnine *C2oH220tfc*C*V ^ ^ ^ O 
n>ey be rurther methylated with the to n a t i o n of dine thy 1 
9 
a t r y c h r i r a * c 20**22°* K * C M3 **bC*V C C 2* o r i £ A t l 3 f l a " t o d 
with ndnar&i ac id , l a c t w i z a t i c n r j su* 3 in the tormotion o t 
irathyl strychnir iuns s a l t s . 
vary few coftpiAxos o t metal s t rychn ine have been 
r^portad s o far ir the chemical l l t a r - tur«». The aur ic c h l o -
r i d e , G 21 H 22 C 2 K 2 # H A u C ^4' c r Y 8 t a '* , i ^*«* **cm a l c o h o l in 
11 12 
orange -ya-i-iow n a a d i j a . *-atr>aikar paricrmad tha Jtudias 
on cyanc cadnluro c crop lax c l s trychnir 3 using, spec trophoto -
metry, u l t r a v i c i a t abscrpt icn spactra «Md cry^talxogroi h ie 
tjctalqusa. v ir ion or? 1 repared roedlcinajkiv important iron 
compound 01 s trychnine • Jar^t anu Karce l at i.cuncau tha 
tc-riK'v tior> 01 conij a.ix c i tit-ar.iun> i i u o r u a o i axka^oids . 
I'ha s t r u c t u r e s c t cry3taX4.xn-3 c.mpl-'joass cbtt.it.oa *-y t l y i n g 
aqueous fr-J^i*' •&-x aqueous chxoriuaa J . a i u ^ t a t j a o t aav^rai 
a l k a l o i d s irexuding 3trycm ine have baei d l jcuaaad. 
Spactrophotctnatric stuuy o l ccoipcun~3 01 sense axkaxoid 
with tha a c i d s , H_ c r (CK)., H Crl3CM* , ware reported 
by i p a c a r 4 Cos t i n in which K. c r ( C i ) , was used tor the 
preparat ion o f cempounda by adding an acusous s o l u t i o n ol 
a l k a l o i d s . The p r e c i p i t a t e s ware c c x l a c t e d , washed with i c e 
water and dried* obta ined compounds were H ^  Cr (0»)
 ft . (z) 3 
where ? s tands for s t rychn ine and o t h e r a l k a l o i d s . Bajaj 4. 
16 1*7 
Prekash* prapared a l k y i gaxxats as ccaoplax and i .orina 
rap©rtad the u s e f u l n e s s o t l t l s i l v e r chexate with s trychnine 
as bacter ic ide ir. acne and p s o r i a s i s . 
The work described in tha following page* deals with 
the interact ion of Vo(XX), Cr(I I I ) , Mn(XX), s n ( I I ) , S b ( I H ) , 
OslIV), Xr(XV), P t U D , Hg(XX), pbUX) and Bi ( l I I ) with 
s trychnine. The s tudies include the synthes is of complexes 
and characterisat ion ot the complexes has been carr ied out 
by chemical analyses, conductivity data* smiting points and 
infra red spectra . The locat ion of poss ib le coordination 
s i t e s has been determined on the bas i s of in fra red spectra l 
s t u d i e s . 
Reagentsi 
The reagent* namely, ch lor ide , of vanadium (B.D.H. 
in gland), chromium, Manganese, t i n ( a i l B.D.H.), antimony 
(U . s . s .R . ) and bismuth (Poland), sodium chloro osmace* sodiusi 
ehloro l r i d i t e and ch iocep le t ln l e acid ( a l l England) n i t r a t e s 
of mercury end lead were used without pur i f i ca t ion . 
Alkaloid etrychnine (B.D.H. Sngland) wee uaed es a 
l lgand, so lvents such ee ethanol, methanol end dimethyl 
sul foxide ware puri f ied and d i s t i l l e d before u e e . 
EIlMMUQft ft* <SgHBitWt» 
To a we l l s t i r r e d suspension of strychnine in ethanol 
and Kgt t i so lut ions war* added in to r a t i o of 111 In the 
sen* so lvent g iv ing p r e c l p l t e t < s . The prec ip i ta te wai wtihtd 
i i w n l t l a e s with the a awe so lvent to rwtovt tha excess of 
ewtal ion and l lyend . Tha coeqpieices war* driad ovar vacuo 
for several days. 
frn«*y»tt Ql <gqw!&an»» 
Tha analyses for carbon, hydrogen and nltroyen vara 
dona by Microenaiytlcal 01 v i s ion of tha X. 2 . T. , Kanpur* 
The conduct iv i t i e s of lx lo" M solut ion in dimethyl auIfoxide 
of the complexes wjre measured with a Phi l ips conductivity 
bridge nodal PR 9500 using a dip type c a l l ( c a l l constant 
0.64) at 25°C. Tha infra rad spectre of complexes were 
recorded with Parkin Elaer Infrecord atodel 621 In tha range 
of 4000 - 2O0 oaf X using KBr p e l l e t s and nujol mull . Tha 
Magnetic Measurements ware carried out in a Oouy*s balance at 
22°C using earcury tatrathiocyanato.cobalt (22) es ca l ibra -
t ing agent ( g • 16.44 x lo"* CO . 3 . unit) at Microenaiytlcal 
Div i s ion , Department of Cheelstry, Delhi Univers i ty , Delhi . 
Tha wait ing point* vera deteralned by tha naval aethod. 
The ccaplexes were subj act*d to the exeaentel analyses 
tor carbon* hydrogen and oitrogen, ehow that the interact ion of 
strychnin* with etuorides or vanadyl* chronlun, manganese, 
t i n antimony* osmium* iridium, pistinum*^ bismuth end n i t r a t e s 
of mercury and lead occurs ir* the molar ra t io o£ l t l and shew 
the following compositionst 
C S l H 2 6 C V r k - ° 
C,1H_jCiJ.„O..Sb 
2 4 
2"4! 
2°V 
C2iM22Ci« f ca°*°» 
C n H M C i 2 » a V 
c2»Ha2M* ,*°* 
c
*x"a»"4*h0* f t 
C I 1 M a , . l C l ^ a 0 4 
Al l complexes except platinum decompose s t high 
ratute but platinum complex meltsat )2f°C. 
1 
1 
Tha cosspiajtas ara insoluble i s cofiwon aoivanta. That 
molar ccnductancas of tha conpiaxaa worn racordad in dlaothyi 
sulfoxlda at lO^T* concentration in which th«y era soiubia 
aatcapt ccccplaic of t i n , Tha molar ccncsictancaa f a i l in tha 
range 7,94 - 44.76 ohm* on nolo" • According to Soars a t a l 
tha raasonabia ran^a for l i l a iac tro iy tas la 65*90 ohm" en 
nolo" • Thus tha jroiar conductancas of ccnplaxoa of atrych-
nlno, notad show that thay J^XW non-alaetroiytoa* 
Tha ^agnatic susca{ . t ib i l i t i a s of platinum group matais 
i . a . , Oa(iv) , Ir( iv) «nci frt(il) vara racordad and found to ba 
diamagnatic. 
taSra red Stttcur 
Tha infra cod apactra of atrychnina havo naariy aavanty 
paaks. i t la uaalosa to glva asalgnnont to a l l tha paaXa. In 
l t a spactra strychnina shows strong bandsat 15*5 (akalatal 
C - C) 1 9 i 1462 (aronatic 00 atratching) 7°$ 1J90 and 1315 <CK 
for tort iary n i trogan) 2 1 and 110ft* 114ft, 1047 en"1 ( c y c l i c 
athar) . Tha graataat psrturbanoa la soon in tha caroonyl a tra t -
ching which goaa to highar froquaney upto 18 on" and hotoro 
cycxlc c-k atratchlngooaa doon by 5-10 en" • Tha akalatal 
C * C and c y c l i c athar rwmalns co»t>l«taly unacfactad. 
Trom thaaa raauita 1ft atay ba aaal ly avaluatad that 
tha coordination i s taking place through aeylasc l* group 
(MOO) in tha atryehnlna* 
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CHAFTEfUIV 
Cheailcaliy* an alkaloid usually fome an integra l 
part of a c y c l i c s tructure . Ona of the simplest a lkalo ids , 
qulnaldlne la 2-atethyl subst i tuted ouinollne (I) . 
r i g . (1) . 
A l l t t l o attar t l en has been paid towards tha nata l -
qulnaldlna complexes. Addition compounds of Cr (VI) oxida 
with qulnaldlna and other heterocycl ic amines, hava boon 
1 2 
reported by S ia ler a t a l . i.ud%*ig 4 wlttmenn" studied tha 
composition of hi. ill) complexes of Many hatarocyci lc 
amines along with 2-methyl qulnollne, spectrophotometrlcally . 
Boactlcn of bla (s alloy lato) diacjno copper (XX) comp-
lexes with nitrogen containing conpeende and aroaiatlc amlnee 
ware studied by Snogcovic • A simple method for prepare-
t ion of complex compounds van deorlbed. 
Complexes of niobium oxycnlerlde and tltanlem t e t r a -
chloride with 2-a>ethyl qulnollne were aynthealaad4 in ban sane. 
Tha colored compiexea of n icke l (XX) vera prepared by 
1 
5 Kajurodar a t a i and mlxad xigand cusplaxaa ot indium t r i -
A 
chlorida war a reported by Sutton • lhaaa compiaMSS bah&va 
as unl-unlvaiant a lactro lyta in HC<> K«,« QxoMGiybderiusi 
ccmplaxea with quinoiir^-2 and fe carboxyiic acid war* pra-
7 
parad and tha lr structure detected, complexes war* para-
en agnatic and recorded s u s c e p t i b i l i t y was low as 0.739* • 
Kagnatic properties and structure of some cyan ate 
copper (II) complexes with 2 and 4-methyl quinoiine and 3 -
i soqulnol lne are reported. Tha s u s c e p t i b i l i t y of Cu d co) 
Ju. almost follow tha curias law and tha lr magna t i c moments 
have vaxuas in tha upper rayion tor tha dostortad oc ta -
hedral complexes c£ Cu (11) • Cu la coordinated in •<gultorlai 
positxon ay «* l ums u im lira 2r»CC
 yrvA;fi «r,i 21- ir: -he r x i - I 
pos i t ion by 20 atoms tor tha tec ^roups. Tha fcCC group 
appaar as bridga which complete tha configuration o t tha Cu 
ion with vary weak band through oxygen. Thalr magnetic momanta 
have usual ly moms then a*H. Zwe- spin free octahedral comp* 
i sxes of M U D . Mi-4Ci.2 and ML 4 (3C*) %. whire i. i s 2-
methyl quinollne* ace l so la tad and characterised: • They 
undergo thermal decomposition of MLC1_ and *Uk_ (SCK) which 
car. be converted back to tetrakia compounds on treetment 
with excess l igand. Tha infra rad spectra of thlocyanato 
compounds indicate tha praaanca of terminal thocyanata group. 
Rao a t a l p(ip«(«d nixed l igend ccstplaxes of n icke l 
acetyl ace t e n e t s . The CORplexee were characterised by t l w n n « 
t a l analyses, conductance neesureawnt* magnetic mMur«n«ot 
and in fra rad of cc*plexes are reported. The complex** were 
para eagnet ic and a f f e c t i v e Magnetic mow ant indicates the 
presence of 2 unpaired e l e c t r o n s . Eleven non~electrc l y t i c , 
pente coordinated mixed l igend complexes were reported with 
s ine ace ty l ace ton ate and oulno l i n e s . 
Tha work described in the proceeding pages c o n s i s t s 
of determination of the complexes of chlorides o f Zn (XX), 
Cd ( I D , So ( I I I ) , Bi (III) end n i t r a t e of Ho, (XX) with 2-
methyl eu lnoi lne . The characterisat ion of the complexes 
were done by elemental enalysea l ike carbon, hydrogen and 
nitrogen* conductosstrie end potent loaetr lc t i t r a t i o n a , 
molar conductances* welt ing points and infra red spectra . 
The locat ion of poss ib le coordination s i t e s has been deter-
mined on the bas i s of infra rod spectra l s t u d i e s . 
wmaskxm 
The reagents used were, chlorides of sn (ZZ) (B.D.H. 
product), Cd (ZZ) ( t f . s . s .a . ) , sb (III) (U.£•$•*.) , Bl ( i n ) 
(Poland) « d nitrate of Kg (ZZ) (B.D.H.) • Alkaloid ouinal-
din* (B.D.H. England), solvents such as ethenol and di-
methyl sulfoxide M C I purified and d i s t i l l e d before use. 
riwKBUan of 9WEetm« 
The compounds reported heroin were synthesised from the 
solution of Matel sa l t s in ethenol end appropriate alkaloid in 
the save solvent. The solution or metal s a l t was added in the 
ratio of It 2 (wetali ilgand) but *iyana nuncunsa in excess 
with constant s t i rr ing . The precipitate was washed several 
tistes with solvent to remove excess of natal ion and ligand. 
The complexes were dried over vacuo for several days. 
Ctt i lV f t l ftf .gflBJwsteH* 
The analyses of cartoon* hydrogen and nitrogen nose done 
by Mieroenelyticai Division of I . Z. T., Kanpur. The conducto-
metric t i trat ion and conductivities of laOO*V solution in di -
methyl sulfoxide of the complexes wore aeesmred with • FhiUps 
conductivity bridge model FA »*00 using a dip type c e l l ( c e l l 
constant o**e) at a»°C The infra red spectra of ccaplenes end 
ligand were recorded with Perkln simer model 21 spectrophotometer 
109 
lp tha ranga of 40OO em - 600 on . Tha p o t a t i o n * t r i e 
t i t r a t i o n s hmm bssn parforaad toy Fya typa potar.tiowatar. 
Malting points war* datarmlnad by tha usual »athod. 
Tha con due tea* t r i e * potsntioniatrie t i t r a t i o n s and • ! • -
aantal analyses tor carbon, hydrogan and nltroyan show that 
lntaraet ion of qulnaldina * i th chicrldas of s ine , cadnlua 
antimony* bismuth and n l trata of sjsreury occurs in tha s o l a r 
ra t io of I i 2 and following forwulaa hajv^bsan e s tab l i shed . 
c a o H i * C 1 2 *a * 
C
*> H l * C A2 C d *2 
C20 H18 C 1 J ^ a 
C20 " i s "• *4 °S 
C20 H1S B l C i 3 *2 
Just 11 Ka other eo*ple»es dascribad in previous chapters* 
tha cc*ple»as dssoaposs whan sub J ac tad for na i l ing p o i n t s . 
Await* ,WB<H9^W9H» 
Tha s o l a r conductances of tha ooaplewes wars raeordad 
in die* thy 1 sulfoxide at 10~T» concentration. Tha s o l a r eondee-
tence* f a i l in tha range 8 .4 • 4 4 . 2 ©hsT1 c* 1 s o l e * 1 . Tha rsngs 
110 
•u. 
i s compatible with non~eiectro iytes . NOOM Metro l y t i c behavior 
o t the complexes of quinaldlno with certain metal ions has been 
reported by farooq * Hai ik 1 2 and Ramna ftao a t a l 1 3 . Tha rang* 
of non-e lectrolytea in ease o t complexes has bean discussed i^^*-
(Chaptar 2) • 
a n U t g t a . S B f ^ W l 
in the case of qulnaldlne the only pos i t ion avai lable for 
coordination i s the heterocycl ic n i trogen, in tha spectra of 
quinaidine a strong band observed at 2955 en* attr ibuted to 
CH stretching vibrat ions of heterocycl ic r ing . The strong 
bands at 15 27, 1597. 1576, 15os and 1422 csT1 nay be assigned 
for CC and CK s tre tch ings 1 *• The bands at 1392* 1321. 1233, 
1156 and 1125 en* 1 (CH in plane deformation) i 6 , 1069, 1057, 
1017 csT 1 (ring s k e l e t a l vibration) and fe40. 601 and 754 csT1 
(Cti out of plane deformation)* ware found in the spectra of 
quinaidine. 
On the complexatlon, there i s reduction in the number of 
bands. No change fees been observed to CH stretching v ibrat ion . 
There i s appreciable s h i f t i n g in the bands of CC end terlary 
n i t rogen . The 1597, 1422* 1321 end 1233 on"1 bands of quinai-
dine go doan in frequency on coordination. 
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Codaina i s i s o i a t a d £ro» opi.ua. I t occurs in opium 
t o tha axtsnt of 0 .1 to 3 pareact and i s i s o l a t e d tharafrom 
as hydrochAorida along with »>orphina* rha thraa alkaloids 
ccncsrnsd, Morphina, ccdsina and thabaira, a l l bahavs as 
ter t iary basa. Morphina contains twc hydroxy 1 groups or 
which ona i s phancllc and ths othor i s a secondary axcohctic 
group. On stathyiation of phaoolic hydroxy! group codaina 
resu l t s ard on nathylation or both hydroxy1 group thsbaina 
Is formad. 
Hortphlna fiQdjtaM Tfrl'HlYl 
f i g . (I) F ig . (XX) F i g . I H I ) 
Tha re lat ionship bstwaan tha thraa a lkaloids i s c l o s s 
and tharafora codaina i a a aathyl a t her cf *orphina>. Tha 
nature oft the nitrogen atom of morphine end i t s Mod* of 
attachment to tha hydrophen an throne nucleus has proved to 
bo major problem in th i s f i e l d . Tha bas ic nitrogen of »or-
phino and codeine i s tert iary and a component of ring s i cca 
botfe beses raact with volar proportion of methyl iodide 
to g ive quaternary s a l t s . Replacement of second hydroxyi 
group by halogen and the oxidation of codeine to a ketone, 
eodelnone amongst other reactions has c la a n y diagnosed the 
a lcohol ic nature of t h i s group. The th ird oxygen etoftt i.m 
very unreactive and a; pears to be present in an ether typo 
of linkage * 
Several react ions 4 ' , although quite drast ic in nature, 
indicate that in a i l probabiity the morphine alkaloids 
contain a phenanthrene skeleton while the re la t ive ly high 
percentage of hydrogen in these bases has l ed to the presump-
t ion that phenanthrene system i s p a r t i a l l y hydrogenated. 
Ko work on metal-codeine has been reported except a 
few with the f i r s t s e r i e s o f t rans i t ion metal by rarooq * 
Hallk • The in fra red spectre of codeine end i t s complexes 
with Cm*2. Co***. Hi**, Vo*a , W»*a# T l * 1 end C»*3 g ive seme 
r e l i a b l e i n t o n a t i o n regarding the bending of these complexes. 
Unlike alkaloids these complexes are, in generel , highly 
so luble in weter but almost insoluble i n common organic 
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s o l v e n t s . The resu l t of chdsilcei analyse* indicated a ra t io 
of 1»2. Magnetic Measurements applying Gouy Method w n 
carr l sd out . 
Ths present chapter dasls with In tar action of Cd*2 
and B l 3 + i o n s . Ths s tudies Include the synthesis of coap-
l s x s s , characterisat ion has been carried out by chealcal 
analyses, conductivity date* welting points end Infra red 
spec tre . The location of poss ible coordination s i t e s hes 
been determined on the bes l s of in f re red spectra l s t u d i e s . 
ftqtaenAf.' 
Codeine ( B . D . H . ) and chlorides of eedelua 1U.3.S.R.) 
and Bi (Poland), solve&ts such — othenol sod dtoothyl 
su l fox ide were puri f ied end d i s t i l l e d before u s e . 
ritBtyaUon fit gflBDsaeti' 
The coepounds reported herein were eyntheelsed free* 
the so lut ion of weta! s a l t s in othenol end appropriate 
a lka lo id in the seas solvent* The solut ion of Metal s a l t 
was added in the r e t l o of l i S * The pree ip i tatee were washed 
severa l tlMss with so lvent to remove excess of Metal ion end 
a lka lo id . Tha complsx was drlad ovsr vacuo for several day*. 
jy^flvaa>a of Co»ple»aai 
Tha an a ly a oa of carbon, hydrogen and nitrogen were dona] 
by Mlcroanalytlcal Division o f I, 2 . T. , Kanpur. Tha molar 
conductances of l x l o " V solut ion in dlnathyl sulfoxide of 
tha coapiexes wars treasured with a Phi l ips conductivity bridge 
modalPR9SOO using a dip typa c a l l ( c o i l constant 0.64) at 
25°C. 
Tha infra rod spactrs of complexes and ligand wars 
racordad with a Parkins Sister nodal 621 spectrophotometer 
in tha ranga of 4000 cm" - 200 est" in tha nujol n u l l . 
Malting points wars racordad by usual » ,-thod. 
Tha e laaente i analyse* of tha complexes of cadeiusi and 
bismuth chlorides for carbon, hydrogen and nitrogen show that 
tha intaract!on of codaina with cedeiusi and bismuth chlorides 
aatabl lah tha aolar rat io It a ( ee ta l i ligand) and es tabl i shed 
tha following foonulesi 
CJ» »«0 ' • V f t 
Tho coffiplaxos o t cadrraun and blamuth dacco^ os jd at th** 
tomparaturos 2IQ4& and lbc^2°c raspactivo.ty • 
The recordod molar con Juctancaa o£ thaso complaxos in 
dlroathyl s u l f o x i d e a t lcT^t concentra t ion war* 19 .06 and 3 2 . 20 
- 1 2 - 1 
oh» an mcio raspact lva iy tor cadmium and biaimath. Tha 
ccin laxas wc*ra p r a c t i c ^^v r.on-axact.rolytas (as descr ibed in 
prev ious c h a p t e r s ) , 
iha i n i r a rad s p e c t r a o i codaina a how a s t rcng band 
o-£ 3540 cm which may b<a a^signad t o aacondary t»H s t r e t c h i n g , 
rhia appears as a s t r c n a band at 3t>20 cm"1 in th^ s p a c t r e of 
cadmium con^ l e x ond^weak ond oroad band at 3«20 cm"1 in the 
bismuth s p e c t r a . Codaina shews a s t rong band at 1625 cm""1, 
t h i s may ba a s s i g n e d t o C - C s c r a t c h i n g v i b r a t i o n s 6 out the 
cadmlun and bismuth eowplaxaa show two bands i n each i . e . . 
l e J o , WOO coT 1 and 1640, 16oo coT 1 r e s p e c t i v e l y , which may 
b« duo t o the wator p r e s e n t i n tho complexes . Too bonds a t 
1265 GO* ar^ d 960 cm" aro a s s i g n e d t o CH in plana and r ing 
s k e l e t a l v i b r a t i o n s r e s p e c t i v e l y , o f dihydr© s u b s t i t u t e d 
furen r i n g 9 . Tho as s tre tohlno . v i b r a t i o n s o f t a r t i a r y n i t r o -
gen p r e s e n t i n tho 6 isonbsjrod aaturatod r ing has boon found 
t o occur a t 136o - 1310 c s T 1 by S i x v e r s t e i n 4> B o s s i e r 1 0 . I h i s 
stay be seen at X325 on * in codeine but i t i s missing in the 
two ccsipie was showing therefcy that coordination i s taking 
piece through the heterocycl ic nitrogen a ton. 
The CHyii s tretching modes11 ere found t o occur in the 
rmqlon 2*20 - 2?©0 em"1. The *pectru» ©x codeine show m 
medium band at 2770 csT*# the corresponding band ia absent 
in t h e cemplanes. 
The most important feature of the i . r . spectre i s the 
reduction in the number of bands of l igend on ccstpiexatlon. 
The i , r spectre of complax^-do not have any bands which may 
be assigned to tert iary nitrogen end K-CH^ group. This i s 
c l e a r proof of the fact that coordination ia taking piece 
through tert iary ni trogen. 
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V«ry tew number of s c i e n t i s t s retorted the complex 
compound o t ephedrina with rr-atalor with spec ia l r t i t r t n e t to 
t rans i t ion metals . Morray & te jar prepared v i o l e t complex o t 
dl ephedrlne with bas ic copper s u l f a t e . They us ad t h i s complex 
ir. tha pharmaceutical inaustry cor the i dan t i l l cation of 
ephedrlne. The k inet i c s o i reactions of b i s (-) ephedrlne 
Cu(Il) chelate with haxo^en containing compounds have bean 
2 
studied by Jaroslen* ssocs and t emeck . 
/wane at ax studied tha eopp »r chaiata o t ephearine in 
which the H atom c-f cha ai.cohoi.ic OH ^roup o i e^herlne molecuid 
i s replaced by Cu ion ii the chelate , with a four coordinated 
suuare pianar r ing, i t icfira a triir.er by poena c i SH bonds, 
with a Cu-Cu distance 4 . O 7 A . the ir.tarait.ias c t the leissenberc. 
photccrajhs were establ ished visuaxi-y and tno ^rexitfinary sca^a 
Jiu temperature factor detected by refinement of Wilson's method, 
Amano a t si. a air. prepared i-ephedrine copper (ZZ) 
che la tes obtained from several d i f ferent s o l v e n t s . Thraa dif -
ferent s ing l e crys ta l s of 1-ephedrlne Cu ill) chaiata were 
obtained by racrysta ix i sat icn from cyciohexsne, mesitylene end 
hexana. The crys ta l r e c r y s t a i l l s e d from cyclohexana has the 
composition *cl0H14<>M 2 C u * /* S H 1 2 * n d l t a *P*°* group i s 
P "5 - b -*. Tha l a t t i c e constants are a 11.73 and C 1 4 . 9 4 A . 
The r e c r v s t a i . i l z e d crys tax from mesit>.iene has tha composit ion 
(C 1 0 H 1 4 W) Cu ^ C9H12# and l t » spaca group i s t* 22 - ^ o r 11 
22-D^. The l a t t i c e cons tant s are a 11 .64 and C 95.11A. The 
c r y s t a l r e c r y s t a i i l B e d frcrc hexene has th« composit ion 
( C10H140 I* ) 2°*** i C«H14* T h * • * * c # V**»*P As ^2 X 2t 2X - D2 and 
tha l a t t i c e c o n s t a n t s are • 16-37 , b 19.27 and C 42.b£>A. 
The presence c t OH groups, C-K and K-CH- groups ii* the 
compound makes i t a ^ota t . t ia i coord inat ing l i g ^ n d . A» regards 
t h e nature o f complexes £o rated, tn«y may be formed e i t h e r by 
t h e replacement of hydrogen by the metal or d i r e c t coord inat ion 
w i t h l l g a n d . 
The work d?3crib»d in the ic.ii.©wir.y pages d e a l s with the 
i n t e r a c t i o n of Vo* 2 , Cr*3 , Mn*3. Fe* 3 , Co*2 , l i * 2 hax iaes and 
• 2 
s u l f a t e o f t o " with ephedr lne . 
Clucridas of vanadyl, chromium* manganese, iron, cobalt 
n icke l and su l fa te of uranyl - (Ail b. o. H.) . cphedrire was 
used without turther c r y s t a l l i z a t i o n . 
Conductometric t i t r a t i o n s ware performed with a Phi l ips 
conductivity bridge ( ^ 9500) , using a dip type c e l l {calx 
constant O.ba) • F oten t iowetri c t i t r a t i o n s ware dona on a Sye 
tyja potentiometer using aqueous s o l u t i o n s . 
The i . r . spectra ot complexes aid i.lyand ware recorded 
from 2.S to 50 u with a FarKins simar infra red spactrophoto-
met?r type 6 21 using the nujoi muxl. 
Microanalysis wars dona by Klcroaraiyt ice i u iv i s ion . 
Central Drug and cieaearch I n s t i t u t e , i»ucknow, U. P. India. 
Vo* 2 , Cr* 3 , Mn4 2 , F«*3 , C o 4 2 , M * 2 and U^2 town 1*2 
complexes . The conplexes are highly s o l u b l e In water end in 
organ ic s o l v e n t s . Chemical ana lyses i n d i c a t e d conplexes o f the 
type M(fipheurine)2 where « s tands tor meta l s Vo* « Hn* # Co* , 
M * 2 and Uo* 2 and fa (Bphedrine)
 2Cl for Cr*3 and Fa 4 , 3 . Tha i n t e r -
a c t i o n i s achieved through the replacement of hydrogen b> the 
metal i o n . Tha sane r a t i o (nata l til<* end) was revaa led by 
cor.ductomatric and potatotlometrlc t i t r a t i o n s . 
The ephedrira e x h i b i t s , secondary a l c o h o l i c (CH), C-h, 
*H, K-CH- and C-CH. groups &±cv.q with c * C bond. The l . r . 
s t u d i e s were c a r r i e d out to a s c e r t a i n coordinat ion s i t e i n t h e 
complexes• 
5 
In the l . r . s p e c t r a o f ephadrine. s i n g l e NH absorption 
occurs near 3320 en j a band a t 1565 en (medium sharp) may 
7 —1 
be a s s i g n e d to s k e l e t a l C • c . Two vary weak t ends a t 1375 en 
t. 
and 1455 nay be as s igned for C-CH. and ^-CH groups r e s p e c t i v e l y , 
Tha s t r e t c h i n g v i b r a t i o n a t 1245 may be a s s igned t o a , The 
IT-OSt l n p o r t e n t group suspectebi .e for coord inat ion i s the 
secondary a l c o h o l i c group, A peak o f nadiun i n t e n s i t y appears 
a t 1120 en* wnich nay be c i t e d for the OH group . 
- f t e r oompi.jxation with meta l s Lh« paak of CH group i s 
d i sappeared as reported . There i s no change in o t h e r bands 
126 
re lated to other groups. Therefore t h i s rr.ay be safe ly 
assumed that the hydrogen o£ a lcohol ic group i s replaced 
through metal i o n . 
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